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NOTICE TO AGRICULTURISTS. 

POST OFFICE SAVINGS BANK, 


A cash balance is a hall mark of the good farmer ; it 
is also an essential of progress. It means, also, indepen¬ 
dence ; for a well established balance in the Savings Bank 
does away with the discomforts and dangers of obtaining 
credit in order to plant and reap one’s crops, and later, 
tbe attendant evil of being compelled to sell the produce 
at a disadvantage. Remember that no profits are made 
by the Government on the moneys deposited in the Post 
Office Savings Bank as this Bank is intended solely as an 
aid in the practice of economy and thrift also— 

Deposits are absolutely safe. 

Any person may open an account. 

A married woman may deposit in her own 
name. 

4 minor at the age of 14 may do so also. 

interest is paid on deposits up to $2,500. 
The rate of interest at present is 3 per 
cent. 

A depositor may withdraw or deposit money 
at any Post Office. 
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EDITORIAL NOTES. 


The article on birds commencing in this issue from 
the pen of that great naturalist Mr. J. J. Quelch is one 
that should be read by all lovers of bird life. As is 
well known, there is no scarcity of beautiful birds in 
this colony, and a fair proportion of these are also fine 
songsters, but it will surprise many to discover the 
variety of birds which exists in Georgetown and its 
environs. Mr. Quelch has taken pains not only to give 
clear descriptions by which most of the common birds 
to be met with in the city might be identified, but he 
has told us something of their habits, in many instances 
describing their song, and the simple yet attractive 
manner in which he has done this, makes the article as 
a whole a very interesting one. 

We are glad to reproduce the Report by the Gov¬ 
ernment Mycologist on his visit to Jamaica, Costa 
Rica and Trinidad. There is much of interest in what 
he has written on the methods of cultivation of various 
crops in these countries. We feel sure that our farmers 
will glean much useful knowledge by a perusal of this 
article. 

Lastly we commend our readers’ attention to the 
article by Sir E. John Russell on problems in crop 
production, in which agriculture in several of its more 
important phases is dealt with from the standpoint 
of modern science. 
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KEPOET ON A VISIT TO JAMAICA, COSTA 
EICA AND TEINIDAD. 

By E. a. Altson, A.E.C.S. B.Sc., 

Assistant Government Botanist and Mycologist. 

During the writer's brief visit to Jamaica in the 
early part of last year (for the purpose of attending 
the West Indian Agricultural Conference) and sub¬ 
sequent visits to Costa Eica and Trinidad he was able 
to secure some information in regards to agricultural 
conditions and practice in these areas which, as they 
may prove of interest to cultivators in this Colony, 
have been embodied in the following report * 

Whilst the conference was in i-ession the delegates 
were invited to visit the Government Barm and Experi¬ 
ment Station at Hope, At this Station the extensive 
trials which have been conducted with Uba cane as a 
stock feed have shown it to possess characters of such 
value as are likely to render its use for this purpose one 
of increasing importance. 

Mr. H. H. Cousins (The Director of Agriculture) 
has pointed out that as a crop yielding 100 tons of 
material containing 12 per cent, of sugar on an acre 
of land it compares very favourably, from a cattle feed¬ 
ing point of view, with the best records of mangels in 
England or corn in the United States. This feature, 
combined with its capacity for resisting drought, and 
for growing on almost any type of soil, suggests that 
its cultivation for feeding purposes might, under 
certain circumstances, be worthy of consideration in 
this colony. 

Much success has accompanied the use of trypan- 
blue in the treatment of Texas fever. It is suggested 
that the failures experienced elsewhere have been due 
either to deterioration of the drug or unsatisfactory 
supplies. In Jamaica it has been found neccessary to 
import fresh material at frequent intervals from 

* Aa ahstraet of a report dated May 1924 aad pablislied as Ses- 
sioaal Paper-Mo. 49,1924 
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‘Germany, tlie British product being said to be iiusuit- 
able. When the temperature of the animal reaches 
103-104 one hundred cubic centimetres of a 2 per 
cent, aqueous solution of trypan-blue, previously 
sterilised and allowed to cool to blood heat, are injected 
into the jugular vein. This process is repeated as soon 
as there is a further recurrence of fever. During the 
treatment it is important to give the animal all the 
liquid it can drink. The flesh becomes dyed blue and 
remains in this condition for about six months. 

. Seed has been obtained from a Dba-White Trans¬ 
parent cross and some of the plants now being raised 
look promising, but whether they will prove immune 
to mosaic disease has yet to be determined. 

The “ Black Jamaica ” pineapple has been found 
to be highly susceptible to leaf-base rot, a disease said 
to be caused by Phytophthoraparasitica. The “Ripley ” 
variety is attacked but not so severely. “ Red 
Spanish ” appears to be immune. 

I spent two daystravelling in the south-w’estern 
part of the Island and visited several estates. Much 
of the country bordering on the southern coast is of an 
arid nature, cacti, stunted log>vood and gommier {Btir- 
sera gummifera) forming predominant features of the 
vegetation. I visited a banana estate, situated in this 
region, where the annual rainfall was in the neighbour¬ 
hood of 8 inches. The crop is grown under irrigation, 
water being obtained from shallow wells 35 to 40 feet 
deep. The fertility of the soil combined with intensive 
•cultivation result in remarkable returns, 86 to 90 per 
cent, of the bunches produced being standard, that is 
of nine hands. 

Before planting the land is ploughed to a depth of 
nine to ten inches and harrowed. Two methods of 
planting are employed. On the best soil, suckers are 
put in at 14 X 14 ft. and three plants are allowed to 
develop from each root, on poorer land the planting 
distance is reduced to 11 x 11 and one plant only 
Ts; allowed: toigrow.'" - 
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Experience has shown tliat the direct application 
of maunre is of no benefit to bananas, but that valuable 
results are to be obtainable by its indirect use: it is 
therefore applied to cowpeas which are sown betTyeen 
the rows of young plants and are eventually turned in. 
The rows are periodically cultivated with tractor or 
animal drawn implements and the field thus kept free 
from weeds. When three crops (one plant and two 
ratoons) have been harvested, the land is replanted. 

The fields are irrigated about every three weeks 
the water being distributed from the main canals by 
channels forms in the centres of the I’ows. 

Panama disease does not occur. Its universal 
absence on irrigated lands is attributed to the heating" 
and drying to which the soil is subject between the- 
periods of watering. 

The price for standard hunches ranges, according- 
to seasons, from to 1/6, the maximum being obtain¬ 
ed in Julv. 

Probably the most serious problem which sugar 
planters in Jamaica have to face at the moment is 
mosaic disease of cane. The evidence goes to show 
that the disease was originally introduced on canes- 
imported from Java. It passed unrecognised for sev¬ 
eral years and becane firmly established in several parts 
of the island before it was detected. Vigorous 'efforts 
are now being made to eradicate it. In heavily infect¬ 
ed areas the cultivation of the susceptible seedling 
varieties and White Transparent is being abandoned, 
and Uba cane is being planted in their stead. Where 
infection is lighter rogning of diseased plants is systema- 
ticallv practised. Ifurseries for the production and 
and distribution of disease-free tops are being estab¬ 
lished in districts which have so far remained free from 
attack, and an ordinance prohibiting the growing of 
com within 200 yards of any cane lands has recently 
(December, 1923) been brought into force, for the- 
reason that this crop forms a favourahle breeding- 
ground from the insects which transmit the disease. 
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I visited two estates in the western end of the- 
Island where, in both cases, the disease has reached 
such a pitch that it is estimated that 100 per cent, of 
canes are infected. The cultivations are situated in a 
sheltered valley subject to a fairly large rainfall and 
the spread of the disease in this region has been very 
rapid. This was well illustrated by an experiment 
carried out a year or so ago. A small island of virgin 
land lying in the middle of the river which flows 
through the valley, was planted up with tops brought 
from non-infected districts fifty miles away. By the 
time these plants were ready for cutting all were found 
to have become infected, the disease having spread 
across the river from the surrounding cane fields. 

An idea of tbe loss that the disease is causing in this 
area can, perhaps, be best conveyed by quoting the 
words of a planter, Mr. F. L' De Pass, Manager of the 
Appleton Central Factory, who has been contending 
with it for the past eight years and who was good 
enough to summarise his experiences in writing. He 
has come to the conclusion that “ it is possible to grow*. 
“ with intensive cultivation, a good plant crop hut the 
“ ratoons are, and always will be, a ghastly failure as 
“ they will not benefit by either cultivation or the 
“ application of manures, and after the first ratoons 
“ are not worth keeping in. By careful roguing 
“ an infection of less than 5 per cent, can be controlled, 
“ but not eradicated. 1 o do this it is neccessary to 
“have at least one man for every twenty acres, as, 
“ after a couple of hours, colour blindness sets in. The 
“ loss incurred from the one hundred per cent, infec- 
“ tions that I have to contend with is not less than 50 
“ per cent., while the cost of cultivation is increased a 
like amount. The reasons for this are not hard to 
“ explain. The cost of an acre of plant canes, prev- 
" ions to this awful infection at this Western end. 
“ of the Island, was £10 per acre. This yielded from 
“ 25 to 40 tons as plants, and ratooned for from 5 to S' 
“ years, being replanted when the yield dropped belp'wr 
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'' 15 tons. Today it is quite impossible to produce any 
“ crop of plants at less than £20 per acre, this being 
“ due to the tops dying and so having to supply three 
“ or four times, then again they grow so slowly that at 
“ least seven weedings are required before they cover 
“ up ; and as I stated before only two cuttings are 
obtained.” 

It would be apparent from the foregoing instance 
alone, were additional evidence not available from other 
cane growing countries, that mosaic disease can have 
the most serious consequences under conditions favour¬ 
ing its spi’ead. In Java it has caused a loss of tonnage 
in some eases of 50 per cent and losses of from 30 to 
40 per cent, have been recorded from Porto Rico. 
Although the introduction of the disease into the West 
Indies is of comparatively recent date, its distribution 
has been so rapid that it is now present in most of the 
Islands. It was first noticed in Porto Rico in 1916 but 
not recognised as a mosaic disease until 1919, when 
more than three-quarters of the cane growing area had 
become involved. In 1918 it was found in Santo 
Domingo and St. Croix and a year later reported from 
three separate points in Cuba. It was recognised in 
Jamaica and Trinidad early in 1920, and has since 
made its appearance in Barbados. 

It was doubtless due to the circumstance that 
the disease had been present in some of these Islands 
for sevei’al years before its nature was understood, 
that the invasion became so general and its effect so 
severe. The control or eradication- of a newly in¬ 
troduced disease is naturally facilitated by its early 
recognition, and this is so in the ease of cane mosaic, 
for experience has shown that control by roguing is 
only practicable providing infection is not allowed to 
exceed 5 to 15 per cent,, this proportion depending on 
the extent of the area involved. Again, the material 
losses resulting from this infection are unduly increased 
by unconseious neglect. The disease can be spread in 
two ways. By the planting of infected tops (primary 
infection) and by insect transmission (secondary mfec- 
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tion). The loss of tonnage due to piimary infection is 
considerably in excess of that due to secondary 
infection, for in the former ease the plants are subject 
to the effects of the disease from the initial stage of 
their growth. It is clear that the proportion of 
primarily infected plants will he greater in a region 
where the disease has passed unrecognised for several 
years, and where consequently the selection of healthy 
planting material has not been practised. 

Cane mosaic has not yet been reported from this 
Colony but the disease is known to be present in 
Surinam, and this circumstance, considered in conjunc¬ 
tion with the above facts, suggests that it would be 
advisable to carry out a detailed inspection of the cane 
cultivations here so as to make certain that unrecog¬ 
nised introduction have not occurred. 

In the course of my journey in the Island I 
visited a sisal estate in the neighbourhood of Maypen 
where about 3,000 acres are under the cultivation of 
this crop. The annual rainfall in this district ranges- 
from. 25 to 30 ins. The methods of cultivation, 
employed is briefly as follows. The land is clear¬ 
ed of the existing light scrub. The suckers are then 
planted out in rows at a distance of about 6ft. in 
the row, the rows being 8ft. apart. For the first 
three years the fields are cutlassed twice a year, at 
the end of this period cutting begins and from this 
time onwards only one annual weeding is given. The 
plants ‘‘pole” when about seven or eight years old 
and are replaced by suckers. 'J'wo cuttings are made 
a year, and an acre is estimated to give half-a-ton of 
fibre in that period. 

The cost of extraction of the fibre has been a 
serious drawback to th is industry in many parts of 
the world, and it has been recognised that the con¬ 
siderable labour and expense involved in traBsporting 
the green leaves (the weight of which is so great in 
proportion to the yield of the fibre) to the factory, 
is in. a large measure responsible for this. Many at- 
4empts have been made to devise portable machines- 
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wliicli, "by stripping tlie leaves in the fields, would over 
come this difficulty, but few iP any of these have 
been successful. 

I saw in operation on this estate a portable 
machine, recently designed by one of the proprietors, 
which may go far in solving the problem in question. 
I understand that it has very favourably impressed 
several esjjerienced sisal planters who have seen it, 
and that it will shortly he operating in sisal growing 
areas outside Jamaica. This machine, which is being 
put oh the market under the name of “ The Anderson 
portable decorticator ” at a price of £100 f.o b. 
Kingston, has a daily capacity of 600 lbs. of fibre. 
It is belt driven by a 6H.P internal combustion 
engine, and the entire unit, being mounted on a small- 
wheeled trolley, is capable of reasonably easy move¬ 
ment through the fields. 

The freshly extracted fibre is hung to bleach 
and dry in the fields, agave “ poles ” stretched across 
standing sisal plants being utilised as racks for this 
purpose. The pulp or waste material from the leaves 
is returned to the rows to act as mulch and manure. 
A rope factory is situated on the estate which was 
erected at the cost of about £4,000 and has an output 
of 2| tons of rope a week. Its entire production is 
at present sold on the local market where it fetches 
50/- per 100 lbs. 

I left Jamaica for Costa !Rica on the 4th of 
T’ehruary for the purpose of visiting the United Emit 
Company’s cultivations in this area. On my arrival 
in Port Limon I met Mr. Samuel Kress, the Super¬ 
intendent of Agriculture for this division, who very 
kindly made every arrangement for my convenience 
and under whose direction I was able to spend a most 
interesting and instructive week. 

The Company’s operations are almost entirely 
confined to the Atlantic seaboard. Port Limon their 
main outlet on the Atlantic side is connected by rail¬ 
way with San Jose, the capital of the Republic, which 
lies about 100 miles inland on a plateau 3,600 ft. 
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above sea level. The cultivations are situated close 
to this main railway and are themselves intersected 
by an intricate system of branch railways and 
tramways. For the purpose of administration they 
are divided into “farms” of from 5,000 to 8,000 acres 
in extent and each “ farm ” is under the direct super¬ 
vision of an Assistant Superintendent. Jamaican 
negroes form the bulk of the labour, though in the 
•districts further inland and at higher altitudes 'peom 
are more extensively employed. Wages are high, the 
ordinary labourer receiving one American dollar a day. 

The character of the soil appears to be fairly 
constant in the cultivated areas. It is a loam of light 
to medium texture ranging in depth from 3 to 5ft. 
and underlain by a coarse gravel subsoil. Excellent 
natural drainage obtains. The rainfall is heavy, vary¬ 
ing from 12o to 150 inches per annum, but as it is 
evenly distributed throughout the year no marked 
wet or dry seasons occur. 

Whilst the growing of bananas and cacao forms 
the most important part of the company’s operations 
in this division, they are also concerned with the 
cultivation of pineapples, citrus fruits, balsa (corkwood) 
and coconuts, and their influence extends into the 
coffee-growing districts of the interior. 

The banana lands were originally restricted to 
the coastal plains, but the ravages of Panama disease, 
which first made its appearance here early in the 
present century, necessitated, from time to time, the' 
abandonment of large areas in this region, and conse¬ 
quently the cultivations have gradually been carried 
inland until now iu some cases they occupy plateaux, 
in the foot hflls of the dividing range, 2,500 to 3,000 feet 
above sea level. 

The possibility of obtaining a variety of banana 
which will combine resistance to the disease with those 
■characters which at present appear to place the Gros 
Michel in a class by itself, in so far as an export trade 
is concerned, has not been lost sight of. A number of 
the commoner varieties have been tried and have failed. 
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Several acres have recently been planted up with the*- 
Lacatan, a resistant variety hailing from the Philippines, 
and it now remains to be seen whether its shipping 
qualities will come up to the required standard. I un¬ 
derstand that esperimeatal shipments are also to be 
made with the variety which is now arousing interest 
in Jamaica—the Eobusta or Giant Fig. 

It may not be out of place to mention here some 
information which I received in regard to the shipping 
of the Canary or Chinese banana. This variety is 
highly resistant, if not immune, to Panama disease and 
possesses a flavour which is considered far superior to 
that of the Gros Michel, its one serious drawback being 
its poor carrying quality. For shipment to European 
ports, the bunches have to be wrapped in cotton wool 
or some similar material and packed in crates, and the 
extra cost of transport that this involves considerably 
restricts the market for this type of fruit. Were it not 
for this disadvantage, there seems little doubt that the 
good points of this variety would have weighed so in 
its favour that the Gros Michel would eventually have- 
been ousted from its dominant position, and the ^estab¬ 
lishment of a banana industry would, perhaps, have 
been made possible in countries where, under existing- 
circumstances, the presence of Panama disease renders 
this out of the question. One of the shipping 
wmpanies mainly concerned in handling the trade 
in Canary bananas has, for some time now, been 
investigating this problem of packing and as a result 
has recently adopted ancw method which I understand 
is proving very successful and is having the effect of 
reducing transport costs. This method is very simple 
and consists in wrapping the hunches in blankets tied 
reiind with tapes and shipping them in this wav 
uncrated. In obtaining a cheap supply of blankets, 
advantage was taken of the iars'e surplus stocks 
held by the Imperial Government at the conclusion of 
the War. When the bunches have been landed, the 
blankets are removed and baled, and returned for 
ther use. ■ ■ : 
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The methods employed in the cultivation of 
bananas'ia Costa Rica are in striking contrast to the 
intensive measures adopted on the irrigated lands in 
Jamaica. The suckers are put in at a distance of 15 x 
15 feet. The fields are cutlassed about every four 
months until the plants have grown sufiieiently to 
cover up the soil. All adventitious suckers are allowed 
to develop, and the land eventually becomes clothed with 
a veritable forest of bananas. Drainage, but for a few 
main drains, is entirely dependent on the natural 
features of the soil. Manures are not applied. I visited 
a farm of some 9,000 acres, in the Estrella valley, which 
is fed and intersected by seventy-five miles of railway 
and thirty miles of tramway. The average production 
per acre over this area is 210 bunches a year, of whicli 
80% are standard. This high yield is remarkable in 
view of the fact that the land has been continuously 
under bananas for ten years, and has never been replan¬ 
ted. Although Panama disease has been present in this 
district for several years it does not appear to have 
made much headway, and on this account the control 
measures which have been adopted are of particular 
interest. In order to prevent the dissemination of the 
disease through the agency of contaminated machetes, 
the practice of cutting out diseased plants has been 
entirely abandoned and instead the jafected area is 
isolated from the healthy plants by establishing a pro¬ 
tective belt of the “ claret ” banana, a quick growing 
and resistant variety, whose fruit at present finds a 
small but slowly expanding market in England and the 
United States. ' Thick growth is also encouraged, for it 
is maintained that the resulting high soil humidity 
inhibits the spread of the disease. It is not at all clear 
how this factor operates, for it is diametricaliy opposed 
to those which are held to account for the absence of 
the disease on irrigated lands. 

The Company’s cacao cultivations although of 
comparatively recent origin are extensive, and cover an 
area of some 27,000 acres. Cacao was the crop origin¬ 
ally selected to occupy se'etions which had to be aban- 
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doned on tlie account of Panama disease, and ali the 
land on which it is now grown has been at some time 
or the other, under bananas. The trees, which hare 
been planted at stake at a distance of 12 s 12 feet, vary in 
age, but the majority are now from seven to eight years 
old and are therefore just coming into f ull bearing. The 
hulk of the fruit is of the Porastero-Calabacillo type, 
some Griollo occurs. Shade is provided by a species 
of Inga (probably edulis) known locally as “ guabo.” 
Oronoques {Erythrina glatica) and Nicaraguan shade 
{GUrieidia muoulala) have in some instances been 
grown for this purpose hut are likely to be replaced by 
guabo, for which a strong preference is held on account 
of its freedom from epiphytes and the absence of the 
brittlenesss which characterises the oronoque. 

The fields are cleaned with machetes about three 
times a year. Natural drainage, as in the case of 
the banana cultivations, is relied upon to remove surplus 
water. Pruning until quite recently w'as not practised 
but this question is now being taken in hand. Pod-rot 
is present but to no marked extent, A form of bark- 
rot or canker, bearing a resemblance to the Sphaeron- 
ema disease described by Borer from Ecuador, takes on 
a serious aspect. The incidence of the disease is closely 
associated with machete wounds', and owing to the pre¬ 
valence of this form of injury at ground level the bases 
of many of the trees become infected. The infection 
at length spreads to the roots and results in the death 
of the tree. 

1 he fields are picked once a week and the pods 
brought out on pack mules or “ burro cars ” (mule 
drawn trams) to central depots situated on the rail way, 
here they are broken and the beans, loaded into bags 
are transported to Limon whei’e they are fermented in 
wooden swmat boxes and dried in Gordon driers. 

As the result of research carried out in the 
Company’s laboratories in Boston, it is claimed that 
a process has recently been perfected whereby it will 
be possible to produce a bean of any type irrespective 
of its origin; that is, a product having all the ch^r- 
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.acteristics of, saj'', Java or Arriba cacao can be turned 
out from beans grown in Costa Bica. 

I was informed that consequent on the low cost of 
production the Company, if necessary, is in the position, 
to put cacao on the market at six American cents per 
pound. 

Pineapples are grown in the Columbiana district 
,at an elevation of 300 ft. on land which is now 
under cultivation for the first time, and occupy an area, 
at present of about 700 acres, which is being gradually 
•extended. 

After the land has been cleared of the dense forest 
growth which covers it, it is ploughed and harrowed, 
the implements being drawn by 5 ton Holt tractors. 
The slips are planted on the level in double rows at a 
distance of 18 by 18 inches, the plants in one row being 
alternated with those in the adjacent rows. The double 
rows are 5 ft. apart. Slips from the base of the fruit 
.are used for propagation. Plants from, this source are 
slow in coming into bearing taking 18 months to two 
years before they yield fruiti hut a sufifieient supply of 
suckers is not at present available. Young plants are 
intercultivated with light tractor drawn Planet Jr. 
cultivators. 

The varieties grown are Bed Spanish, Chicona 
(an introduction from Tobogo, an island in the Pacific 
-off the coast of Panama), and Santa Clara, a smooth 
leaved variety obtained locally from the Turrialba dis¬ 
trict. The Santa Clara is said to possess a very fine 
flavour but is proving somewhat susceptible to a disease 
known there as crown rot (which, judged by external 
symptoms, closely resembles the leaf base rot of 
Jamaica) and for this reason its cultivation is being 
restricted. The other two varieties appear to be resis¬ 
tant. All the three varieties, however, are subject to 
the black spot disease which affects the ripening fruit. 
The fungus associated with this disease, a species of 
Penicillium, is thought to obtain access to the tissues 
-of the fruit through punctures made by mites in the base 
-of the flowers, and on this account, dusting with sulphpr 



is being employed as a means of control against the 
mite, but so far -withont much success for under field 
conditions it has been found difficult to secure effective- 
jjenetration of the floral cavities by the insecticide. 

Balsa or cork-wood {Ochroma Wagopus)is. growa 
over an area of some 5,1)00 acres of land which has 
been found unsuited to cacao. This timber is em¬ 
ployed in the manufacture of life belts and rafts, and 
a.s an insulating material in the construction of cold 
storage chambers and refrigerators. During the war 
it was in great demand for the former purpose and: 
its cultivation was then exceedinely profitable, but 
there has since been a severe decline in prices with a 
consequent diminution in returns. 

The trees are planted at stake 25 to 30 feet apart 
and are felled when about six years old. Careful ex¬ 
periments have been conducted in order to determine- 
the best planting distance. It was found that while 
close planting produced a desirable form of tree-— 
straight and free from low branches—ihe extra grow¬ 
ingtime required for it to attain the necessary girth 
resulted in the production of timber which exceeded 
the market specifications in regard to weight per cubic 
foot. A fungus disease occurs which attacks the tree 
at its base and eventual!v kills it ; the fungus has not 
yet been identified. 

The main area under citrus fruits is near Paraiso 
about 20 miles from San Jose where oranges and 
grapefruit are grown at an altitude of 2,500 to 3,000 
feet. The cultivations, which lie in well sheltered 
Talleys, are some distance from the main railway from 
which they are separated by rather broken country. 
All the fruit is shipped to the Canal Zone; owing to the 
presence of Black Ply in fhis area importation into the 
United States is only possible under permit. 

Coconuts have been planted in several districts on 
abandoned banana land but appear to have luade unsat¬ 
isfactory progress and are now in some instances being: 
replaced by cacao. “ Bud-rot ” is present. Bed-ring: 
disease has net yet been obserred. 



15 


The cultivation, of coffee (0. amUca) tatms, the 
■chief industry of the interior where this Crop is grown 
over large areas at altitudes ranging from 2,000 to 
4,000 feet. The soil in this region is of volcanic origin, 
■dark brown to black in colour and of considerable depth. 
The estates are for the most part situated within easy 
access of the railway. The trees are planted in rows 
twelve feet apart at a distance of six feet in the row. 
The fields are cleaned with machetes and the weeds 
piled in the centres of the rows where they lie until 
sufficiently decomposed when they are returned to form 
a mulf’h around the base of the trees. Systematic 
pruning is not practised but tall or unhandy trees are 
periodically cut back. Erythrina corallodenclron is 
planted as a wind break. Guabo and bananas 
form the main source of shade. The fruit from the 
latter is sold to the United Fruit Company, tind I was 
informed that on many estates the profit derived from 
this transaction pays for the cost of cultivation of the 
coffee.. 

The Fruit Company operates an estate at Turriai- 
ha where the elevation (about 2,000 ft.) is considered to 
he at its lowest limit for the satisfactory cultivation of 
this crop, and even at this level the coffee is of an 
inferior quality to that produced at higher altitudes, 
and on this account fetches a poorer price; an in¬ 
creased yield per acre is said to compensate for this 
disadvantage. 

I was not able to visit any of the cane growing 
areas for these are situated on the Pacific slope where 
the existence of a well defined dry season -favonrs the 
■•cultivation of this crop. I learnt, however, that "White 
Transparent and Red Ribbon are the varieties more 
generally grown. The sugar is refined locally. The 
manufacture of rum is a government monopoly. 

I left Costa Rica on the 14th of February and 
reached Trinidad on the 25th. 

Through the kindness of Mr. W. Nowell, Acting 
Director of Agriculture, who, during my stay in Trini¬ 
dad, showed me every consideration, I was able to 
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seTeral cultivation in various parts of the Island. Mr*. 
F. W. Urich, Government Entomologist, and Mr. P. 
Stell, Government Mycologist, were good enough to ac¬ 
company me on several of these occasions. 

The method employed in the cultivation of cane in 
Trinidad differs in many respects from those practised 
in this Colony. The fundamental points of difference 
naturally owe their origin to the dissimilarity in 
geographical features, but this circumstance would not 
seem to account for all. The brief outline which fol¬ 
lows refers mainly to the method adopted on some of 
the larger estates; on farmers’ lands, which represent a 
considerable proportion of the cane growing area and 
produce very nearly one half the total crop, hand labour 
is still largely employed and consequently the modifi¬ 
cation which have been brought about by the use of 
impiemental tillage have not made their appearance. 

Koads and railways provide the means of com* 
munication between the fields and the factory, and the 
condition of the roads through the fields has an im¬ 
portant hearing on the duration of the grinding season,,, 
for soon after the rains begin they become more or less 
impassable and adequate supplies of cane can no longer 
he broiight out. 

The land is ploughed and harrowed before plant¬ 
ing. On an estate in the central district, balance 
ploughs operated by a steam driven cable outfit are 
used, and under favourable conditions six to eight 
acres are ploughed in a day. Animal drawn ploughs 
are employed on the undulating lands on the Southern 
Plain but these, I understand, are likely to he replaced 
by tractor driven implements. The beds are compara¬ 
tively flat, 25 to 30 feet wide and separated by shallow 
drains. The rows which run parallel to the drains and 
are five feet apart, are opened by means of a mould' 
board plough the bottom of the furrow being cultivated 
with a “ sub-soiler. ” The tops are put in 2 ft. 6 ins. 
to 3 ft. apart, 2,700 to 3,000 tops being required to 
plant an acre. In this Colony owing to the close- 
system of planting which prevails, the number necess- 
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ary for the same area ranges from 7,000 to 8,000. Pen 
manure is applied to plant canes and sulphate of 
ammonia to ratoons. Some estates keep animals in 
excess of their transport requirements in order to meet 
the heavy demand for manure, and in one case at least, 
pens have been constructed on the lines evolved in 
Mauritius by the use of which it is estimated that the 
amount of manure produce by a given head of stock is 
increased five times 

Melds are not fired before cutting except in cases- 
where Uba cane is grown, Implemental intercultiva¬ 
tion of fields of young cane is practised. Para grass- 
{JPanicum harbinode) and nut grass YCypems rohtndm) 
are the most serious weeds and considerable trouble 
has been experienced at times in ridding land of the 
former. Among the varieties cultivated, B. 156 and 
D. 109 appear to predominate. Uba cane is being 
grown on several estates and is likely to claim in¬ 
creased attention in the near future. ■ I was informed 
that it is giving similar returns to those obtained from 
the standard varieties (abont 2 tons of sugar per acre) 
at a lower cost of cultivation, and, contrary to the 
statement made elsewhere, has not been found to cause 
any difi&culty in the factory; it should however be 
mentioned that the factory from which the latter in¬ 
formation was obtained is provided with shredders. 

Mosaic disease has a fairly wide distribution, hut 
as systematic roguing was adopted soon after its first 
appearance it has been kept under satisfactory controL 
The damage done by small moth borer appears to be 
slight. In the central district a considerable area of 
land formerly under cacao has recently been cleared 
and planted to cane, and I understand that, consequent 
on the depression in the cacao industry, this tendency 
is likely to increase in those cacao, areas which are 
situated within reasonable distance of sugar factories. 

I visited several coconut cultivations. Red-ring 
disease is found «throughout the island and is eapahle 
of causing severe losses on plantations which are just 
coming into hearings A form of “ bud-rot’’ outwardly 
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similar in appearance to that which occnrs in this 
Colony, was observed on one or two small cultivations. 
A less serious affection known as little*leaf disease, 
which has not so far been recorded from this Colony, 
appears to be not uncommon. The leaves become 
aborted and in advanced cases the entire crown much 
reduced and stunted. A yeast is found to be associated 
with this condition but has not yet been proved to be 
its cause. The disease is said to be easily controlled; 
the strainers are severed,' the congested leaf bases 
opened out, and some diluted disinfectant such as 
formalin, copper sulphate solution, or tobacco extract 
is poured into the heart. Recovery follows this treat¬ 
ment in the majoiity of cases. 

BrassoUs sophorae, the leaf-eating caterpillar, 
which is here responsible for such heavy injury to 
trees, is present in Trinidad but is so effectively held 
in check by parasitic insects that it can, at the most, 
only be regarded as a minor pest. 

A new, and at present undescribed form of coco¬ 
nut injury has recently made its appearance in the 
Island. The insect which is causing the trouble is a 
leaf-eating caterpillar belonging to the family Lima- 
tfotZidag and its operations are at present confined to 
one estate. The opinion has been expressed that this 
isolated outbreak is due to the temporary escape of the 
insect from the attentions of its natural enemies, for 
it is commonly found in coconut cultivations but 
normally is heavily parasitised and thus rendered in¬ 
capable of doing any appreciable damage. 

I was interested to notice South American leaf 
disease of rubber caused by the fungus Melampsam- 
mopsis Ulei occurring on some seedling Hevea 
hrasilimsis and was informed that it is found commonly 
in Trinidad on the leaves of young plants but seldom 
if ever, on mature trees. The reason for the freedom 
froni infection of the older trees in spite of the sus¬ 
ceptibility of the seedlings would appear to be related 
to the question of atmospheric humidity. Dr G. 
Stahel, working in Surinam, has found that for the 
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fungus to secure infection by means of its conidia a 
coating of dew on the leaves must necessarily be present, 
and that on this account the disease spreads rapidly 
and becomes epidemic within a very short time in 
cultivations which are subject to enveloping mists, 
whilst on the other hand, those which are in positions 
exposed to the influence of the trade winds are less 
liable to infection. In Trinidad rubber is grown in 
■districts rvhich. I understand, are at the most only 
subject to low ground mists. 

Cane breeding is carried out at the St. Augustine 
Experiment Station where a considerable number of 
new seedling varieties are being growm. It has been 
found that certain of the standard canes never, under 
any circumstances, produce progency of value, and 
breeding from these is therefore being discontinued. 
Some seedlings which are regarded with favour have 
been raised from Hawaiian parents. 
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MEETING OF THE BOAED OF AGRIOULTUEE. 


A Meeting of the Board of Agriculture was held 
in the Court of Policy Hall on Tuesday, the 3rd of 
February, 1925. His Excellency the Governor, Sir 
Graeme Thomson, K.C.B,, presided, and there were 
present The Hon. Sir John Harrison, C.M.G. (Director 
of Science and Agriculture), Chairman, Hon. R. E. 
Brassiugton, Hon. J. J. daSilva, Messrs. W. Francis 
(Assistant Director of Science and Agriculture), R. 
Ward, M.B E, (Superintendent of Botanic Gardens 
and Agricultural Stations), Captain Edgar Beckett 
(Deputy Director of Agriculture for Essequeho), 
Dr. C. ii. Whittles (Superintendent of Sugar Planters’ 
Experiment Stations), Messrs. L. D. Oleare, Jr.. 
(Government Economic Biologist), A. Seton Milne 
(Government Veterinary Surgeon), Chas. Shankland 
(Director of Co-operative Societies), S. H. Bayley, 
Thomas Earle, H. L Humphrys, E. M. Walcott, R. 
Strang, Ci R. "Williams, H. A. Britton with E. M, 
Pcterkin, Secretary. Mr. R. A. Altson, (Assistant 
Botanist and Mycologist) was also present. 

Excuses for unavoidable absence were received 
from The Honourable R. Popham Lobb, C.M.G.r 
Colonial Secretary, The Commissioner of Lands and 
Mines, G. E. Anderson, Esq., W. M. B. Shields, Esq., 
and Dr. F. Wills. . 

The minntes of the previous meeting held on July 
29 th, 1924, having been previously circulated to the 
Members of the Board, and having received their 
approval, were on the motion of the President, seconded 
by the Chairman, taken as read and confirmed. 

The Chairman reported that Dr. C. L. Whittles, 
Superintendent, British Guiana Sugar Planters’ Experi¬ 
ment Stations, had been appointed a member of the 
B(w.rd. 

The appointment of the Honourable J. J. da Silva 
as a member of the Board was reported. 
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The resumption of duty from leave of absence of 
Mr. W. M. B. Shields was reported. 

Leave of absence granted to Mr, E. M. Walcott 
and his resuiuption of duty was reported. 

Kesumption of duty of Mr. W. Erancis, Deputy 
Chairman and of Mr. E. M. Peterkin, Secretary was 
reported. 

The Chairman reported the resignation of Mr* 
B. Gainfortj Chief Commissary, on his retirement from 
the Service, Mr. Gainfort has been one of the Board's 
oldest and most energetic members. 

Mr. H. L. Bumphrys proposed, seconded by Mr- 
E. M. Walcott, that the Governor be asked to appoint 
Mr. Gainfort an Honorarv Member in recognition 
of his services : this w^as unanimously carried. 

The Chairman reported that permission had been 
granted Mr. H. L. Humphrys to export six bird skins. 

The Chairman in reporting the arrival of two 
stallion donkeys said that the two donkeys were down¬ 
stairs for inspection, they were very fine animals and 
had cost $1,353 to land them in the colony, their first 
cost in Texas was $625, each. 

The Chairman reported that Waterhass had been 
stationed at Belfield since the 30th of October, 1924, 
up to date; he had been moved along the coast but had 
obtained no service, two of his foals were downstairs 
so that they could see the kind of foals he produced. 

Mr. Walcott said that he hoped soon to be able 
to make use of him; he considered some of his foals- 
splendid specimens. 

His Excellency expressed his satisfaction with 
the foals. 

The transport of the four young horses from the 
D’Urhan Stud Earm to the Police Department w^as 
reported. 

Mr. Brassington said that he should like to fcno^ 
■what these animals cost to produce so as to ascertain 
if the scheme was a success. 
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The Chairman replied that accurate i&gures could 
not he obtained until they were turning out larger 
numbers. 

The Chairman informed the Governor that the 
term of ofiB.ce of Mr. Seton Milne, Government 
Yeterinary Surgeon, as a member of the Board had 
expired and that he could not take his seat unless he 
was re-appointed. His Excellency thereupon 
re-appointed Mr. Milne and asked him to take his 
seat on the Board. 

The Chairman reported the ceath of an imported 
ram sheep whilst stationed at Pin. Hope; Mr. Walcott 
had offered to defray the cost of importation of the 
animal, but as these animals not- infrequently died 
soon after their importation wherever they were 
stationed, he did not think that Mr. Walcott should be 
called upon to do so ; this was unanimously agreed to. 

The Chairman reported the nomination of Mr, 
D. D. Haynes as a British Guiana Agricultural one- 
year student at the Trinidad College. Mr. Haynes 
had given excellent services as a part time Agricultural 
Instructor, and it was greatly to his credit that he had 
gone to take the course. Mr. Haynes would only get 
half salary and would be a pecuniary charge on himself 

Mr. Walcott said he thought something should be 
done for Mr. Haynes. 

His Excellency said that Mr. Haynes was not 
paying any fees, Wt he thought that if the Board 
would make a motion that some further consideration 
be given Mr. Haynes tbe matter might be placed 
before tbe Combined Court. 

Mr. Walcott moved that the Board recommend 
for His Excellency’s consideration, and for the con¬ 
sideration of the Combined Court, the granting of a 
special sum of money to Mr. D. D. Haynes to allow 
him to pursue his studies at the Imperial College of 
Tropical Agriculture, Trinidad. 

Mr. Britton seconded this motion which was 
carried. 
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The transfer of the money in the Savings Bank 
from the previous Essequebo Show to the 1925 
Bssequebo Show was reported. 

The following were laid;— 

Journals of the Board of Agriculture, Yol. XVII, 
Nos. 3 & 4. 

Report on the East Coast Farmers’ Competition. 
Report on Agricultural Show of the Buxton and 
Friendship Farmers’ Association held on lOth August, 
1924. 

Report on Agricultural Show of the West Bank 
Farmers’ Association held on 28th October, 1924. 

Report on Agricultural Show of the Mahaicouy 
Farmers’ Association held on 4th November, 19.4. 

Estimated Rice crop for 1924, 52,000 acres at 16 
bags per acre 880,000 bags, certainly 6u0,000 bags. 
Estimates of Expenditure, 1925, 

List of Registered Veterinary Surgeons for 1925. 
The Board ruled that it could not remove a name 
from this list except in the case of death or 
at the request of the person so registered. It 

was decided that Mr. John B. Best who had 
returned to the Colony after a prolonged 

absence should be replaced on the list according 
to section 11 (3) of Ordinance 5 of 1920. 

Certificates of competency were issued to the 
Following Agricultural Apprentices, who had complet¬ 
ed their training at the Botanic Gardens :— 

E. R. CoUins ... 21/8/20—21/6/24 

G. Europe ... 27/8/20—27/8/24 

A. W. Sears ... 2/8/29—2/8/24 

G. L. Leitch ... 7/11/20—7/11/24 • 

G. E. Fraser _... 7/2/21—7/2/25 

Mr. Britton’s question and resolutions which were 
•unavoidably left over from the last meeting were then 
dealt with. 

Mb. Bbitxon’s Question. 

That in view of the possibility of His Excellency’s 
Government initiating in the near future schemes of 
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tli’aiimge and irrigation and tlie necessity that exists to 
cultivate a love of agriculture in the rising generation, 
of the country, His Excellency he requested to 
make alteration in the Board of Education Ordinance 
to allow Professor Sir John Harrison, Chairman of the 
Board of Agriculture, a seat to advise the Board of 
Education as regards a change in the curriculum so as 
to allow practical instruction in Agricidture to the boys 
and girls of our Primary Schools. 

His Excellency said he was entirely in sympathy 
with the member hut he was afraid that the Director 
had no time to take a seat on the Board of Education. 
On the other hand the Education Department had the 
opportunity of getting his advice and the Education 
Commission which was sitting at present had had very 
fully the advice of the Director ou the precise point 
raised by Mr. Britton. He was sure they would give 
consideration to his views in the matter in framing 
their report. 

3In. Beittox’.s Eesoiutions, 

1. That the Government be respectfully requested 
to iutroduce a Cane-farming Ordinance. 

Mr. Britton said he would not proceed with the 
motion because the British Guiana Sugar Planters’ 
Association was conferring with a committee of the 
Earmers’ Conference on the subject and it was hoped 
that a working scheme would be evolved. 

2. That with a view to the fostering of Minor 
Industries and the preparation of Articles along 
Commercial lines for export, the G-overnment be 
requested to place on the Estimates a sum of not less than* 
_!|25,000.00. 

Mr. Da Silva seconded the motion. 

Mr. Brassington referred to the history and work¬ 
ing of the Vegetable Products Factory and Mr. Walcott 
expre.ssed himself against so ambitious a scheme. 

His Excellency suggested that a more concrete and 
workable proposal might be prepared for the Board’s 
consideration. 

Mr. Britton withdrew this motion. 
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3. That tlie Government be requested to plaee on 
the Estimates a sum in the opinion of the Director of 
Science and Agriculture sufficient for the resuscitation 
of School Gardens which should be placed under the 
control of the Department of Science and Agriculture. 

His Excellency said that the matter had received 
particular attention at the hands of the Education Com¬ 
mission. 

Mr. Britton withdrew this motion. 

4. That the Director of Science and Agriculture be 
directed to communicate with the British Cotton 
Growers’ Association in writing them to supply men for 
the establishment of Cotton growing in the Colony. 

His Excellency said that a good deal on this subject 
had been published in the last issue of the Journal of 
the Board. 

Mr. Britton withdrew this motion. 

1. That this Board recommends to Government the 
urgent necessity for the appointing of a Committee or 
Commission to enquire into and report as regards the 
desirability of founding an Agricultural Bank. 

Mr. Britton said there would be hardly any 
necessity for this motion if effect wns given to 
Ordinance 20 of 1896. The need for an Agricultural 
Bank was felt by the farmer who went in for the culti¬ 
vation of permanent crops which took some time to 
grow. Trinidad had recently established such a hank 
and there was one in Jamaica while the Gold Coast 
was calling for one. 

Mr. Walcott seconded the motion, strongly backing 
it and suggested that in years f o come such banks might 
even one day be of service to the Sugar Industry. 

Sir John Harrison said that Barbados was a striking 
illustration. In that island in 1903-04 the Home 
■Government made a grant to tide over the period 
until the sugar bounties came to an end. An 
Agricultural Bank was founded with this money. That 
bank had been the salvation of that colony in respect of 
the small plantations and it also had greatly helped the 
large ones. It thus was financed origanally with moEey 
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from the Home Country. Unfortunately in this Colony 
the money similarly granted was used otherwise. 

Mr Shankland pointed out that the Trinidad bank 
was really a board of three members who considered 
applications from the owners of cacao estates for aid 
to carry them throusb one crop period. It was not 
the very small man who needed help, but the man who 
would cultivate 20 or 100 acres in the Pomeroon or 
Jsorth "West District and wanted help and could not get 
it from the local banks. 

His Excellency proposed that a small Committee 
be appointed to investigate and report on this matter 
this was unanimously carried. 

His Excellency appointed Hr, Shankland the con ¬ 
venor of this Committee and instructed him to confer 
with the Director of Science & Agriculture and himself 
as to the selection of its memhers. 

2. That this Board requests the Director of Science- 
and Agriculture to formulate a scheme with respect 
to students nominated by Government for tuition at 
the Imperial College of Tropical Agriculture. 

Sir John Harrison said that the matter had en¬ 
gaged the attention of the Education Commission and 
no doubt would be fully reported on in their report. 

Mr. Britton said that in view of this statement 
he withdrew his notion. 

Sir John Harrison moved seconded hy the Gov- 
-ernment Veterinary Sugeon the appointment of 
inspectors for the various districts under section 17 
of the Improvement of Breed and Prevention of 
Contagious Diseases (Animals) Ordinance No. 5 of 
1920 as under:— 

Dbmeraea. 

Vreeden Hoop toVriesland 
Craig Village to Georgetown 
and 

Georgetowm to Buxton 
Mahaicony to Berbice River 


R. B. Hunter 
• Government 
Veterinary 
Surgeon 
EL Gordon 
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Besbice. 

East Bank, Berbice River, 

Amsterdam and tlie Corentyne > 

Coast as far east as Tarlogie. 3 ... E.M. Morgan 
Tarlogie to Corentyne River ... E. Essex 

Essequibo. 

Taymoutli Manor Eastward to 

Aurora ... ... ... Capt. E. Beckett 

Wakenaam ... ... ... J. E. Wilson 

Leguan ... ... ... W* Wbyte 

Up to the present no one had consented to act in 
the Essequibo River to Vreed-en-Hoop and Buxton to 
Mahaicony Districts in the County of Demerara. The 
motion was unanimously approved. 

The Chairman moved seconded by the Honourable 
J. J. Da Silva that the vote XXXVIII:—Science and 
Agriculture 59. Grants-in-aid of Agricultural Associa- 
tions. Exhibitions and Competitions be allocated as 
under:— 


Essequibo County Show ... ... 

$750 

Buxton & Friendship Farmers’ Competition 

$100 

Belfield Show 

$130 

Mahaicony Show ... ... 

$150 

West Bank Show ... . 

$i50 

Departmental Expenses 

S120 

Affiliation grants 

$150 

$1,550 


This was unanimously carried. 

Application from Buxton & Eriendsbip Farming 
Association for a grant-in-aid of a Farming Competi¬ 
tion tx) be held in 1925 was read and $100 tor a Farm¬ 
ers’Competition was approved as allocated. 

Application from Buxton & Friendship Farming 
Association f«r the Board to give a written guarantee 
for a market for Castor Oil and Cotton was next 
considered and the Secretary instructed to inform them 
that the Board was unahle to do so. 



The Chairman proposed seconded by Mr. H. L. Hum- 
phrys that the new Black Stallion. Donkey be stationed in 
in the Berbice and Corentyne District, and the red roan 
in Essequebo from Aurora to Anna Regina and be under 
the charge of Captain E. Beckett; this was agreed. 

Mr. Da Silva moved that the Board import another 
donkey similar to the one assigned to Berbice for the 
West Coast and West Bank of Demerara. 

Mr. Beckett seconded this motion and it was unan¬ 
imously carried. 

An application from the Beterverwagting & Tri¬ 
umph Farmers’ Association for a grant-in-aid of an 
Agricultural Show to be held in April, 1925, was next 
discussed and tbe Secretary instructed to write and 
inform tbe Association that the Board was unable to 
grant their request. 

The Chairman said that he had spoken to Bis 
Exceilency with regard to offering special prizes for 
exhibits suitable for sending to the "Wembley Exhibi¬ 
tion this year and His Excellency had kindly consented 
to set aside $250 from the British Empire Exhibition 
funds for this purpose. 

Sir John Harrison said that as regards the pro¬ 
posed amendment to Ordinance No. 5 of 1920 in con¬ 
nection with the importation of dogs into the Colony 
the Attorney General was preparing a draft of the 
amendments to the ordinance. In those amendments 
the owner of a dog would he responsible for allowing it 
to come of a ship on shore. 

In connection with the Plant Pest Ordinance, co¬ 
conut pests and inspection of the cultivation of coco¬ 
nuts, Sir John Harrison moved that a salaried agricul¬ 
tural inspector be appointed to look after the cultiva¬ 
tion of coconut trees alone. He thonglit that the 
appointment could be filled locally. 

Messrs. Strang and Brassington spoke on the 
dreadful condition the coconut cultivations were in, 
and suggested that if an efGicient man could not he 
obtained locally he should be sought for out of the 
Colony. 



Mr. Brassiiigtou emphasized the importance of 
■thoTOugli cultivation and drainage. 

His Excellency said that the salary of the officer 
might be fixed at £250 to £300 per annum, and that 
the Combined Court would be asked to provide the 
salary of the officer and it would be done by supple¬ 
mentary estimate. The appointment, would, however, 
be left to Sir John Harrison who would select no other 
but a fully qualified officer. 

Tte Board fixed the price of fowls (Plymouth 
Socks and Leghorns) at .S1.50 for cockerels and Sl.OO 
for pullets. 

It was deckled to hold tlie meetings of the Board 
in January, IMay and September. 

His Excellency then adjourned the meeting to a 
date in May to be fixed later. 
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NATIVE BIEDS 01 GEORGETOWN. 

By J. J. Quelch, B.Sc., London, C.M.Z.S. 

GEORGETOWN offers a by no means miinteresc- 
inc. field to the ornithologist. Oying to its large ex¬ 
tent and the marked abundance of plants of all sort,, 
and sizes, in all parts of. the tonm-due especially to the- 
existence' of large public and private gardens, thickly 
stocked ivith a tropical luxuriance of dense creepers, 
bushv flotvering shrubs and tall palms and other tree&, 
the greater proportion of ■ndiich are of considerable size, 
together with ox>en grassy s^iaces and wide streets lined, 
or divided ■with wide trenches of water and dotted \\ itU 
trees, and to the proximity of large tracts of uucleaied 
.bushy land, there is afforded not only most perfect shel-. 
ter- and pi’otection for the growth and mnltiplication of 
the feathered races, but most ample opportunifies for 
their procuring constant supplies of fruits and insects 
and other animal and vege/table food. 


Of the total number birds recorded from the • 
Colony (nearly 700 distinct species) about one-seventh 
may be obtained in or about the neighbourhood of the 
town, though not a few of these are only met wdth at 
rare intervals, and then only on the outskirts, or are- 
seen ffying overhead. 


As would naturally be exxiected, the normal resi¬ 
dents, with the exception of the carrion-feeding siiecies, 
are chiefly birds of small size; and to a large extent they 
represent the typical families of the great group of the 
Passerine or perching birds, a very great many of wiiieli 
are broadly characteristic of this zoological district only. 
By means of a study of such forms, one is thxis enabled 
to become familiarised with the chief of those large 

specialised groups distributed over the districts of 
tropical America. 
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As is already widely recognised, there are to be found 
'widely scattered over the various ijarts of the colony, 
:;and by no means sparsely, some of the most ornate and 
beautiful of the birds of the world; hut our town birds 
scarcely give an idea even of such excellence, though a 
ifew of them are by no means wanting in beauty of color¬ 
ation. Of such may be mentioned the various species of 
humming-birds, the grass canaries i Hijcalis sp.), the 
bastard canaries or louis d’or {Eiiphonia sp.) the blue 
and cashew sackies (Tanagru and BampJiocoelns), the 
so-called robin redbreasts {Leistes), the yellow-plantain 
birds {Icterus), and the swallows {Progue sp.), while 
many others, though not brilliant, are yet sufficiently 
pleasing in appearance. 

;\yiiile there is this marked disproportion, however, 
between the town and foi*est birds as regards their col¬ 
ouring, there is little difference to note between them as 
regards their song. In and about town, the mellow; 
notes of the thrush, and the brilliant warbling of the 
wren can be heard to. as great, if not greater, advantage, 
than in the country districts gener’ally, while the pleas¬ 
ing twittering and whistling of many of the small birds, 
such as grass canaries, and the grass birds and other 
ffincbes are perhaps quite as distinctive. 

yv^ith perhaps the exception, of the persistent and 
loud-voiced “kiskadee,” of an assemblage of the com¬ 
mon tyi’ant shrikes, there is nothing to be heard in town! 
•that can fitly be compared with the cries of birds in the 
foi'ests, where macaws, parrots, bill-birds, bultatas^ 
iquow-birds and other eotingas and loud-voiced species,- 
produce a perfectly astonishing depth and variety of 
sound, that, bnt for the deadening influence of the foresiy 
would be in the highest degree harsh and discordant) 

iThere is here, in comparison with the northern tem- 
rperate districts of the Old World, a marked paucity of 
"ihe birds of song, due to the fact that there are but few 
^representatives of those special gi'oups that furnish’ tKeS 
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cMef singing birds {Acromnodi) of the Old iVorid; while 
in the species of niauy of those great cliaracteristk-. 
groups that comprise the most distinctive of our birds, 
the essential structure of the vocal organs renders them 
destitute of the power of song (M€somyodi) though they 
are capable of giving expression to various cries so loini 
and unique, as to render them unmatched among their 
kind. 

In the following preliihinary account of the most 
conimou of our town birds, an attempt has been made 
to give not only the zoological names of the species, with 
their alliances, and the special characters by which they ’ 
may be determined, but also the various local names by 
which they are knowm. jThis, however, is an altogether, 
unsatisfactory feature in their history, since the names 
are by no means generally known, nor are they, in a 
vai'iety of eases, at all distinctive of particular birds. 
fThus such names as grass-birds, canary, kiskadee,. 
chicken-hawk, etc., are. in each case, applied to many 
totally distinct liirds, which, having certain resemblances- 
either in their habitats, colour, cry or habits, are popu¬ 
larly group.ed together. 

It maj’ vexw likely be that in describing the ordinary 
birds of the town, some of the smaller species have been- 
omitted. The difficulty in dealing with these is eonsider- 
aWe. since from their size it is not easy to be certain 
of the .species when they are seen among the trees, and 
the difficulty of procuring them among the gardens of' 
the city is one that, under the conditions of the case, can 
scarcely Ite met. In a good many cases, too, the nesting 
and eggs of the birds iiaye not been observed; but in the- 
preceding paper by Mr. Lrxwu Price nmcli of this in¬ 
formation will he found relating to the commoner kind-s. 

In enumerating the various forms, some simple char¬ 
acter, such as colour, might be used more easily to lielp ' 
fix the identity of any given inclividnal. but with its 
Simplicity, tliore would l>e the serious drawimck o§' 




wrencbing apart closely allied species; aad a plan of re¬ 
lationship ydll therefore be taken by means of which 
some general idea as to classification may be attained. 

The great group of the Passerine or Perching Birds 
(Passeres) includes the greater number of our town 
forms, among which the thrushes, wrens, swallows,, 
tanagers, finches, hangnests and tyrant sliikes, are some 
of the commonest of all. The thrushes, of which about 
a dozen sj)ecies are to be found in different parts of the 
colony are represented by three species, two of which 
{Turdm phaeopygus and IT. alMrentris) ,iu'e extremely 
common, while the third (T. fi(migatus) is only occasion¬ 
ally seen. Of the former, the first mentioned or white- 
throated thrush, which is perhaps the vsmallest and most 
widely distributed in the colony, is readily i*ecognised by 
its dull brown colour above, pale slaty-grey passing into 
pure white below, and the brown-spotted throat marked 
by a conspicuous white patch; while in tlie second, or 
wMte-bellied thrush, tlie upper surface is of a rusty 
brown, the under parts pale brownish white passing into- 
pure white behind, and the brown-,spotted throat desti¬ 
tute of the wliite patch. In the third or Sabian thrush, the 
colour is of an ochraceons brown throughout, darker 
above and lighter below, passing into a white tint in the 
centre of the body. 

The notes of onr common thrushes are mellow, full 
and well-sustained, and on this account the birds are 
liopnlarly regarded by the resident Europeans as identi¬ 
cal with the song thinish of the Old World (T. mimcus) 
whose notes, however, are considerably more sustained 
than in our local species. Thete is a marked difference, 
moreover’, in the plumage of the song thrush, whoS(‘ 
cheeks, throat, breast and flanks are thickly spotted, 
while in the local forms, the spotting is confined to the 
throal' 



It appears from mformation that lias been derived 
from various sources, whose trustworthiness I have no 
reason to doubt, that the song thrush has been intro 
€]ueed into the Colony from England on many different 
occasions; but certainly it seems not to have flourished, 
for not a single authentic instance of its occurrence at 
the present time has been brought to light. 

t 

The conimoii to’nm thrushes are to be found, at 
almost any time, in the Promenade and Botanic Gardens, 
and in the large private gardens, where they will! be seen 
amongst the foliage or on the ground searching for fruits, 
seeds and insects. Here they are also freqnently heard, 
though in my own experience never to sneh advantage 
as among the trees on the ontsMrts of the eity. 

The true thrushes will readily be distinguished from 
all other birds by the characters of their bill and wings- 
,The former are slender and rather long, wide and de« 
pressed, and the latter long and flattened and composed 
of 10 primaiy quills. ,The only birds witli which they 
might be confused are two mocking thrushes, which how¬ 
ever are not found about the town, the one, Mimus 
giHus, a larger bird, being fonnci hitherto only in the 
high lands of the interior, and the other, Bonaodbrns 
atricapiUus, commonly known as fan tail, ground powis,' 
and pompadour, being found very commonly among the 
high grass and low bush, chiefly in swampy districts near 
the coast. Both of these birds, may, however, he easily 
distinguished by the form, of the wings, which are short 
and rounded, while the colour in each case is equally 
distlnctiTe—seen particularly in their tails where the 
centre feathers are tipped , . with white, and the others 
with the white increasing as the outermost feathers are 
reached. 

Throughout the town, in the gardens and in the 
galleries of the houses, the little warbling wrens are to 
be heard at all times of the year and at all hours of the 



<day. Tliis little bird {Troglodytes furvus) is bout 4 
indies in length, of a dull and ruddy brown, with the 
feathers of the wings and tail closely barred with darker 
brown, and with the throat, breast and belly dull wMte 
passing into a brow’ner colour at the sides. |rhey are 
fearless little things. Jumping about the window-sills, 
peering into nooks and crannies careless of the presence 
■of man, and enlivening and cheering with their melodi¬ 
ous warbling"s. fThey build their little nests in all sorts 
of places—-in the galleries, in the bed-rooms, under the 
house, along ledges, under the eaves, within empty 
iflowfer pots, inside old pipes, and in other ®dd situations, 
often approached by apertures to be passed only by 
.small objects like themselves. 

Unfortunately, as a race, they are subjected to the 
parasitic nesting habits of the Icterine lazy-birds 
{Molothriis atro-nitens), w’hich are often to be seen 
spying out the homes of the ua*ens; and the little 
creatures in finding out places inaccessible to the larger 
■bodied lazy-birds often seem to- be all alive to the risks 
of careless building. When the eggs of the parasite 
are once deposited, the destruction of the brood of wrens 
is secured, the lazy-birds hatching sooner than the young 
■ 'wrens and causing their displacement. 

The solicitude of the parent wrens for their forced 
•foster-children is almost painful to witness, the large and 
voracious chicks being at any time but merely excited by 
the small 'quantities, of food brought, quantities that 
would be all sufficient for little-bodied wrens. The 
little foster-parente are thus kept constantly on the 
-move, seeking for moths, spiders and small insects 
genei’aUy, while the appealing cry of the young lazy-bird 
ds a constant incentive to fi*esh efforts. 

'Another species of wren, a much larger one (some¬ 
what more than S inches in length) is occasionally to be 
•seen, but it is much less common than the wMte-hellied 
•.species’- ^This is the black-faced wren (Thryothorufi 



eormja), the upper surface of whieii is of a chestniiCr 
colour, with darker wing-s, aud with the tail feathers- 
very distinctlv barred, ’«diile the cheeks and side face ar«> 
black, and the under surface of a variable brown tint. 

The wrens will readily be distinguished from other- 
birds by their small size, their thin and rather long bills- 
almost destitute of bristles at the gape, their rounded- 
wings. short tail, and strong legs. They are ' known- 
among the common people by the names “God-bird” and' 
“'rain-bird.” 

The birds now to be mentioned are characterised by 
having 9 great quill feathers {primaries) iu the wing,, 
and they are thns known as finch-like birds or fringilli- 
forines. in contra-distinction to the thrush-like birds or 
turdiformes in which the quills are 10, the first being: 
very short. 

Perhaps some of the commonest of our birds are the 
swallows. Of these there are four species about the- 
city, one or more of which may always he seen flying., 
about overhead or perching on the roofs of the houses 
and sheds, about the eaves of which they generally make- 
their nests. The commonest is the Avhite-hreasted pur¬ 
ple swallow {Profine chalphea), the whole upper surface- 
of which, in the male, is of a deep purple colour, less .so 
in the feinale and young birds, jtassiug into guey and 
white in the under ceiitre.. A la.Tger Mrd, the purple- 
breasted swallow ('about 7.5 inches in length, the former 
being about 6.6 iuches) in which the purjde colour is 
found above aud below (Proffne purpurea) is also found 
with the preceding, together with a third .s]ieeies of the 
same genus, in which the purple tints are replaced by 
brown (Proffne tapera^r. 

A much smaller bird, swifter aud more bat-like on 
the wing, is often seen sweeping overload. This is the 
red-throated swaUGw (Stclffidopterpw ruficolUs). A,very 
eurious feature in connexion with these birds is the 
presence in the males, of a very stiff and roughened out- 
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er edge to the tirst quill ol the wiug, so that it is dis- • 
tinctly serrated and hard to the touch. They are urown 
coloured aboye, passing into a bright yellow on the 
under centre, while the throat is of a brick-red. 

(The swallows are bold and fearless little birds, 
domineering even over the pugnacious tyrant shrikes or 
kiskadees. They seem to. frequent special houses where 
by their greater elevation or isolation they are less dis¬ 
turbed : and about these they are found plentiftilly, chat¬ 
tering and quarrelling with special emphasis at nesting 
time. They are always to be met with in the river, and 
generally before heavy rain they are to be seen circling 
overhead in considerable numbers in the gloomy sky. 

The swallows ndll be easily recognised by their 
broad, short and thickened bills, their long, pointed 
wings, and weak feet, chai’acters in which they closely 
agree, as in habits, with the swifts. They are bj’ their - 
structure, however, widely separated from these birds, as 
will be seen when the latter groux? is considered in con¬ 
nection with the humming-birds. 

Among the trees with dense foliage, and especially 
fruit-trees such as the mango, the sax>odilia and star-ap¬ 
ple, the little flower-xmckers {Certhlola cJiloropi/ga) a're 
always to be found. These are tiny little birds, smaller 
even than the wrens, and allied to the beautifnl blue - 
creex)ers or sugar birds (Coereha) so commonly dis¬ 
tributed in the forest districts near the 0 ]>en savannahs. 
The plumage is by no means brilliant, being of a dull 
ashy-black above, black on the head with a white eye ■ 
streak, and yellow on the rump, with a x>revailing yellow 
below, tiie throat however being grey. The bill is rather - 
long, curved, slender and sharp-x)ointed. 

These little birds ai’e often to be seen hunting for 
insects among the flowers, and jumping about among the 
branches of the trees, or feeding on the ripe frnits. 
Their note is a sharp fjrecf, pi-pit4weet, pi-pit-tweet, and 
on this account they are commonly known as “pipt-- 
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-ioorie,” though the same name is also applied to a totally 
distinct bird, a diminutive tyrant-shrike {Todirstrum 
-cinereum,) of much the same size, colour aud habits, and 
almost as common as this little sugar-bird. 

Another of this same group of sugar-birds is some- 
dimes to be seen among the trees on the outskirts of the 
■town. This is the blue creeper iDaciiis cayaiia), whose 
habits closely resemble those of the preceding bird. It will 
•be recognised by its light but bright blue colour in the 
jnales, the upper part of the neck, the wings, tail and gor¬ 
get being black; while in the females the colour is of a 
bright green, the head being blue. The bill in these 
birds, tor the family, is rather short and thickened, and 
i.s sharply pointed. 


The family of American creepers, otherwise called 
r sugar-birds and flower-pecker's, thongh similar in their 
habits to the Old World or true creepers ( Certhidae), 
are very different in appearance, due chiefly to the ab- 
of the spiny tail. Some of the most beautiful 
bfTiirds are forms of this group. In many characters 
they closely resemble the American warblers, from which 
however, they differ in possessing a fissured or pencilled 
tonpe. They agree with these, however, in being frin- 
gilliformes, that is, destitute of the first shortened quill 
while the Old World representatives of both groups are 
■turdiformes. 


One of the commonest city birds is a typical repre¬ 
sentative of the Amei-ican warblers. This is the yellO'w; 
summer bird of the United States (Dendroeea. aeltiim), 
known also as the golden‘Warbler, and locally called 
canap. ^ They are migrants in the United States, but 
certain it is that they are to he found about Georgetown 

bushes and high trees. 

bv difficulty snared 

*>y those who make a practice of caging the song birds. 
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They are about 4 inches in length, and will easily he 
recognised hy the bright yellow colour aboTe and below 
in the males, inclining to orange on the head, and with a 
slight rusty-red tinge on the crown, and with deep rusty- 
red stripes down the breast and belly, while the wings 
and tail are brownish with yellow edgings. In the fe 
males, the yellow is paler, and a greenish tinge colours 
it above, while the I’ed stripes are only indicated on the 
belly. The bill is rather long and thin, and rather wide 
and depressed. 

Among some of the commonest of the town birds, 
and at the same time one of the most beautiful, is 
the Tanagrine bird, commonly known to colonists as 
the cashew sackie {Rhamphoeoelus jacapa). This bird 
is known under various common names in different parts- 
of the colony, such as wasoo, buck-town sackie, silver- 
beak, red sackie, etc., while it has been referred to by 
black creoles as “white-bill black-bird with, a wine 
breast” It may be taken as a type of the large family 
of the Tanagridae, whose more than three hundred 
species are entirely confined to the Jfew World, and 
almost entirely to the tropical parts, where they form 
some of tlie most beautiful natural objects to be met w'ith. 
The members of this family are distinguished from the- 
other singing birds with nine primary quills by the pres¬ 
ence of a distinct notch on the upper mandible of the 
bill, whose form closely approaches that of the time finch¬ 
es, while in many other characters tliey approach the 
sugar-birds already, described. 

This red-breasted tanager is. in the adult male, of a' 
shiny black above with crimson reflections, while the- 
head and neck are of a deep red and the breast of a 
bright wine red. The under beak is of a pale silvery white.. 
and thickened. They are rather more than six inches in 
length. The female is of a dull nisty red throughoiit.. 
They are to be seen in all parts of the town flitting about 
among 
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Buljfiist, ITii^jir' note ife sliuip unci iSliiili 
aiid by no means pleasing, with a reeun-ing sound of 
•■sick'' nasally pronoiiueed. They are active birds, and 
are constantly on the move from tree to. tree. 

Vei-y closely applied to the preceding are the blue 
taiiagers {Tanagra. episcopiis), commonly known as blue 
saekies, though the name, taken from the note of the bird, 
can hardly he said to be really imitative of their cry. This 
bird is of a uniform ]>ale Idue colour tlirougliout, with a 
much shorter and nai-rocver hill than the 3'ather lager 
cashew sackies. In their habits they very closely resemble 
that species, though they are considerably iiiore shy, ami 
are seldom to be seen among the lionse-gardens in the 
city. About the outskirts of the town, they are fabdy 
numerous, flitting about the various fruit trees and seed- 
bearing plants. 

Another tanager often met with, and very common 
among the coco-nut palms among which they chiefly 
make their nests, is the so-called pabn sackie (Tanagm 
'jnilmarum). These birds in their habits and diet closely 
resemble the two ijreceding specie.s, from which their 
Bcmiewhat gi'eater size, and their coloi*atio.n, at once 
readily distinguish them. They are of a nearly uniform 
ash or pale olive-green colour throughout. Both thisi 
bird and the two preceding are frequently snared by 
boys and kept in cages for sale, though, as song-birds, 
there is no value to be placed upon them. Among the 
houses of the native Indians, they are also often to be 
St en. with their wing-s trimmed, and wandering at large 
about the settlement. 

Among the shruhs and ti*ees generally throughout 
the town, a somewhat larger tanager than the preceding, 
■and one which by the size and shape of its bill would 
commonly be referred *tO' the finches, is always to he 
met uith. This is the tom-pitcher (Sedtotor niagniis), 
whose upper colouring is of an olive-green, the \indor 
'•siirface an ashy ,at’ey, tinted with yellow, chin white and 
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ith a black border on each side. The bill is decidedly 
thick, swollen and tinchdike, but it bears a distinct hook 
.at the tip and is slightly notched. 

These birds cliiedy frequent the smaller bushes and 
.trees, where they seek out the seeds and fruit. They 
.are also often to be found on the ground. They are rest¬ 
less birds, seldom quite stationary for any length of time, 
but jumping and jerking about from !)rauch to branch 
and tree to tree. Their cry is loud and somewhat harsh, 
■b'hey are frequently caught l)y boys, aiul thoogh as a rule 
they thrive fairly well in coufinemeut, they are neither 
.l>eautiful in plumage, nor melodious in song. 

In the plantations on the outskirts of the town, 
.species of the beautiful tiny louis-d'oi-s (ii’/fp/to/ik) are 
•obtainable ; but as tlieir occurrence in town is not based 
on submitted skins nor on my own observation, there can 
be no guarantee given to the fact. These birds are 
known by tlie name canary and l)astard canary, and the 
commonest are referable to the two species of Eiiphonm 
molacea and E. plmnEea. They will readily be known, 
by the sliining deep blue colotir above and orange-yellow 
]>elow of the first species, and the ashy-blue above and 
golden-yellOAV below of the second foimi. They are 
l)Oth often snared for cages, and at times are thus to 
be obtained about the streetsi in considerable numbers, 
'3'bey are sprightly, active little creatures, about 3 inches 
■ or more in lengtli, with short, thickened bills, large heads 
• compared with their bodies, and short tails. 

Two other common bii*ds often met with, and like the 
foregoing known as canary, generally grass canary, are, 
however, referable to the true flnche.s. These are Sycalis 
flare old and E. minor. They^Avill fee recognised at once by 
their short and thick finch-like hills and their yellow col¬ 
our. The fonner is a little more than 5 inches in length, 
of a bright yellow colonr in the niale inclining to orange 
in parts of the front, and with darker olive parts to the 



wings and tail and the middle of the feathers generally; 
while in the females, the greener and darker tints pre- 
docninate on the upper surface, passing into a pale 
whitish yellow below. 

In the second species, which is a much smaller bird 
(about 4i inches), the colour is much darker and duller 
aboTe, the yellow being washed with green and brown; 
in the male, and considerably more so in the female,, 
while the yellow of the under side is clear and bright,. 
but inclining to whitish brown in the females. In the 
young birds the colours are duller. 

These pretty little birds are often to be seen flying: 
about the bushes and trees in the town, and are common¬ 
ly found on the high grass stems in open places. They 
are great favourites as cage birds, and are often to be 
seen, in the common pith-cages, being hawked ahout the 
street. 

Closely allied to rhe preceding are sevetal little finch¬ 
es from three to four inches in length, which as a rule- 
frequent the grassy and bushy wastes, seeking for gTain 
and seeds, and hence are called by the common name,, 
grass-birds, though they are often seen among the trees- 
and upon the ground. They are nearly all referable to 
the genus SperntopMla, and will readily be distinguished 
from the grass canaries by the greater stoutness, of the 
biils, the under mandible being especially enlarged at 
the base. 

In one very common species, 8. mimita, the entire- 
under surface in the male is of a chestnut colour, while 
the upper surface is brown, with a slight greenish tinge,, 
except the hinder part of the back which is of a rich 
chestnut. Borne whitish ashy spots are found on tlie 
front and tip of the wings; In the females the chestnut 
is absent, the prevailing colour being brown with trace» 
of a,greenish tinge, and pale yellowish and ashy brown, 
below. The young birds are like the adult ‘females^ 
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tliougL. traces of the cliestnut of the adult males sooi-. 
begin to appear. 

In another equally common species, 8. lineata. thii 
prevailing colour above is bright greenish black in the 
males, pale behind and somewhat mottled. The feathers 
of the wings are edged with white, very conspicuous on 
the middle of the wing. The cheeks and sides of neck 
and under surface are white, ashy at the sides of the 
body, and with a band of black across the neck. The 
females are greenish brown above, and whitish or yellow¬ 
ish grey-brown below. 

Several other species of this large and common genus 
will be met with, such as 8. lineola in which the colour 
above is a greenish black, with a white band on the 
crown, cheeks anft rump, while the throat is black and 
the abdomen white; and S. castanelmntris. blue-grey 
above, with black wings and tail edged with blue- 
grej, and with chestnut-coloured throat, -breast and 
abdomen. 

As will have been noticed from the foregoing des¬ 
criptions, the adult males have a very characteristic 
colouring, by means of which the species will easily 
be recognised: while the females have a very general 
similarity in appearance, though the sizes vaiw a good 
deal in the different species. As is the case in very 
many hii’ds, the young males are like the females, though 
at an early age, they begin to assume their distinctive 
several characters. 

Closely allied to the preceding, but distiugiiishabie 
at once by their greatly thickened and swollen conical 
bills and by their greater size, are two. species of Oryso- 
torus, known as well by the name grass-bird as b.v their 
special names of twa-twa and twa-twa slave. The twa- 
twa (0. crassirostris) is alxuit 5 inches or more i/i 
length, and of a glossy black throughout the phunage of 
the male, with the exception of the auxiliary feathers of 
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tIici wing which ai‘e white. The hill is swollen Mice that 
of a typical hawfinch or gTOsbeak, and of a pale yellow'ish 
white. Tlie feinales are olive broAvn above, and yellowish' 
brown below. 

The twa-twa is much prized as a cage bird, and about 
town they fetch high prices—their whistling and chirp¬ 
ing being very sweet and rich. They are frequently seen 
on the ontskirts of the city among the grass and low bush 
of the o]ien lands, tvhere they feed on various .seeds and 
kind. 

In liushy outlying places where the foregoing bird 
occurs, there will always be found the second but smaller 
species of the same genus, known as the twa-twa slave 
(0. torridus), which however is much more common in: 
and around the city than the twa-twa. With the excep¬ 
tion of some white spots at the base of the quills of the 
wings, and the chestnut of the breast and abdomen, the 
phimage is of a glossy black in the male; while the 
female is dark greenish brown above with a reddish tinge 
on the hind hack, tail and wings, and of a pale reddish 
brown beneath. In habits this bird closely re.semblea! 
the preceding finches. 

At the l)ack of the Botanic Gardens, along the Lama- 
ha Canal, on the outskirts of the town, the black biinyah 
{Ostinops ilecumaniis) will occasionally be met 'with,. 
This is a large black bird, with chesnut-coloured rump, 
and yellow tail, with the two central feathers black.. The 
bill is pale yellowish white and very large, nearly straight 
and pointed, and with the upper part expanded into a 
large shield which is continued on to the forehead. It may 
be taken as a typical member of the hanghests or Icterine 
family, its nest being several feet in length and purse* 
shapea, suspended from the ends of branches, generally 
near or over water. The more than 100 membere of this; 
group of birds are all confined to America, 'where they talce 
the place of the starlings. They are known by various' 
names, such as cassiques, hanghests, troupials, orioles* 



die., and many of theiu are gifted 'witli great powers of 
song, while others are imitative to a remarkable degree, 
such as the common nioclving-hird of Guiana iOa-ssicuS' 
persicus) wMcli does not occur within the immediate 
neighbourhood of the city. 

In, all parts of the town, the coinnioii yellow haiig- 
.aiest or plantain bird {Icter.m a-antkonim) will be found 
living about among the trees, and their long purse-shaped 
nests are often to be met with on the outskirts. These 
are handsome birds, about 7 inches in length, of a liright- 
yellow colour, with a gi-eenish tinge between the black 
wing's, which are distinctly marked with white; the tail 
and the iniddle of the throat are also black. The females’ 
and young- males are much gTeener and duller in colour, 
tChey are often caged on account of the brilliancy of their 
plumage, though they ai*e much less brilliant than an¬ 
other species, the troupial (/. croco«ot«S'), common in 
the interior and much prized as a. cage bird both for 
plumage and song. ■ 

Another very common member of this group is the 
parasitic lazy-bird {Molothrus atro-nitens), whose 
enckoo-like habits have already been referred to in con- 
aieetion with the commonest of their small victims. This 
l»ird is about 7 inches in length, of a deep shining pur¬ 
plish black in the adult males, and brown in the female 
and young males. They are more commonly found on the 
outskirts of the town, where the wrens .suffer from their 
loose habits much more than in the town j>roper. These 
birds do not make nests of their own, but deposit their 
eggs in the nests of smaller birds. It is a curious feature 
in their Natural Hisstory that the parasitic habits of the 
Old World cuckoos should be found characteristic of this 
genus of birds while the American cuckoos have normal 
nesting habits. 

In swampy places on the outskirts of the town, hut 
•chiefly along the coast, the common small yellow-headed 
a-eed-hird {J^mthosomus icterocephaJus') will genei^y. 



i)e found in coiisiderable numljers among the low bus! i 
and tall reeds and grasses. The males are, witli the 
exception of the yellow neck and head, of a black coloui’ 
throughout, while the young nxah^s and females are 
blackish and yellowish brown. 

Closely related to the pi*ecediug' are the so»-called ro!) ■ 
ill red-breasts’ {Leistei< guumcfiis), which are tound about 
the outer parts of tlte town, chielly in grassy and bushy- 
open places. The adult males are blackish brown, with 
a rich scarlet tliroat breast and belly, while the young- 
male a.nd the females are mucli paler, and with much less 
scarlet below. . 

The so-called Idack-birds {gwinmlus lugubris], wliiQin 
are so often to be seen in large liocks in the roads and 
the open grassy spaces around the town, are also 
members of the Icteriue group, though unlike the typical 
species, they do not make pendent but flat nests^—a 
character in which they I’esemble the preceding form.. 
friie adult males are about 8 inches in length, and of a 
brigM black throughout, with violet reflection,s. The 
females are someAvhat smaller and of a duller, browner 
black. They’ feed lai'gely on grains, .seeds and insects. 

So far the species which have been under notice are- 
members of the acromyodiaii gi'o,u|v of tlie percliiTig 
birds, that is, tliose whicl! from the .st]-netiir(‘ of tlieir -vo¬ 
cal organs are known as tiie singing Idrds. Tlic remaining 
mesomyodian perehers, the songless birds, now call 
for notice. Of these but three families are T'epi-e.sented 
Sn Georgeto-um, two each by one species, while the third 
that of the tyrant shrikes. coBiprise.smany’ of the com¬ 
monest of the strictly town perehers. 

The family of the tyrant-hii-ds ( Tyranmda&) in¬ 
cludes in all more than 400 species, and is restricted to 
the ISFew World -whei’e they represent the flyeatcher.s of 
the Old Ti orM. The_v have wide and depressed incurved 
bills, hooked or notched at the tip, and abiindantly pro- 
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■iided willi bi-islles at tin* 1>a.so, and tlicii* coloration is 
..genera]] V of soviie sliade of green and yellow. One of tlie 
inosii tyjdeal, and the eoinnione.st, al»ont town, is tlis 
large kiskadet' {Pildiiuii-'i mlpli itndioi) aliont 8 inches in 
lengtli, wliose loud, harsli and fun-ce cry ef kis-kis-kiska- 
dee is to be iieard at all times of tin* day and all oyer the 
>city, though yery often tlu'V give utterance to a more sub* 
■dued note like a nasid ‘‘tweek." 

The prevailing colour of the upper surface is brown, 
Ihe wings and tail being margined with nisty red, while 
the feathers of the liead are black, co.vering a black- 
tipped yellow ci-est of erectile feathers in tlie males, ami 
:Surrounded by a white ring; beneath snlplmr-yellowj 
predominates, the throat being white. It is a fierce and 
eruel bird, having special fondmiss for the yonug of other 
birds as food, taking them from the nest when chance 
•offers. Tlieir diet is a liberal one, since they feed on 
flesh, fruits, seeds, worms, insects? etc.; and while on 
the one Imiul they are of use in gardens as insectivorous 
creatures, oji the other they a.re nuisances as being 
e(iually desiructive to fruits. Of grapes and peppers 
they are e.xtremely fond and they will often be noticed 
■swallowing large quantities of the fruits. They are 
markedly quarrelsome and ])ugnaci.ous, and will never 
hesitate in attacking aiid driving away larger bird.'i such 
as llie vTilture.s and bawks, which the.y often sefin to 
delight in pursuing. The swallows and luiraming- 
birds, however, often attack and pursue them, and I'cca- 
sionally when the ki.skadees are darting and pecking' at' 
la hawk or vulture, a humming-bird may be seen pursuing 
the tyrant and driving him off. 

The name ki.S'kadie is applied to several different 
species, all of which utter the same cry; but the above 
large form is the commone.st of all about the town. A! 
smaller bird (Pitangtis^ /iefor) is akso very eoramon, and 
Is chiefly distinguishable from the larger bird b^^ 



(about 6'2 iixclies iu ieugih) aiul by tbe railifr yroouii'S.' 
brown of its plumage. ^Ibe bill too is much thiimer uik 
narrower. Its habits are similar to tb<“ larger species. 

A third kislcadie {Megurhiinchufi pitmi.giia) is also 
often met Avith. eonuuonly auiong the taniariud trees., 
'This is the largest of all, being about 81 indies in length. 
Its colours agree in every respect with tliose of the 
common P. s’^pliuratus, but tlie crest feathers are orange 
or orange-yelloAV. It is readily known by its euormouslj’' 
widened and flattened bill, nbich tends to be almosi; 
shovel-shaped. 

The cry of this bird is barsber ainl deejx'r tban the 
common species, but not so lond and piercing. It. is 
altogether a less fierce and pugnacious Itird, and A\’ill 
often he seen perched in ilie stime attitude for long 
periods, 

A fourth kiskadie {Tyrannus melmioholiGUs) much, 
about the same size as the commonest simcies, is also, 
very plentiful about the city. It differs from the others 
in having the upper surface brownish or greenish grey, 
with a concealed crest of scarlet and yellow on the top- 
of the head, but with no white ring, fl’he wings and, 
tail are blackish, the former being long and the latter: 
deeply forked; the throat and fore-breast grey or greyish’ 
white, and the hind breast and abdomen yellow. This 
bird is much more active than the preceding form, and is 
stronger on the wing than sttlpitif.ra-lMS owing to it^ 
longer jtinions. It is, however, much less lively, noisy 
and quarrelsome than this common form. 

A fifth form of kiskadie (Mfiiozetetes cuyemiensis) is: 
also fairly common ahoirt the city, though chiefly seen 
on the outlying parts. ,This is a much sinaller bird than:, 
any of the others, being about 5i inches in length, and 
commonly known as small kiskadie. The markings are 
almost exactly those of P. sulphiiratus, except that 
there is much niore of the rusty-red tint on the edges^ 
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oi ilie whig (lial.lK'rs, Avliicii are also £i blacker brown. 
TIio bill, however, is much sliorter, tliiimer ami altogether 
less strong in proportion. 

Among ■some of the eoiumonest of the birds seen 
about the streets and gardens of the town are various 
species of greyish tyrant-birds, with rather small flatten¬ 
ed hills, comnionlv known as muff-birds. Tlncse ar<‘ species 
of the genus Elaima, the several forms of which very 
closely resemble each other. The two commonest are 

pdf/cina and E, oJlncej)’^, each about 6 inches in 
lengtti, with a crest of concealed Avhite feather's, which 
they often erect, and with AA'liite edges to the feathers of 
the wings so r.s to form cross bands. The first species is 
somewliat greyer above than the second, with the belly 
much more yelimvish in tinge. 

These birds feed on seeds and insects, but particular¬ 
ly the latter: and when they have swured gome tit-bit are 
often to lie seen chased by the kiskadees and compelled 
to drop; the treasure. At such tiinejs they er-ect their 
crests to great advantage as thorigh with a desire to 
fight, but they have neither strength nor courage to face 
their tyrants. 

Among the large t rees with dense foliage, as well as 
the tlowering shrubs which the little flower-peckers 
'(CertJdolu) fi'CiiTient, will also lie often seen the little 
hroad-billed tyrant-bird, knoivn as pipitoorie (Todi- 
rostrum- (dftcreum).. These tiny birds are about 
inches in length, ashy above, Avith black croAvn, black 
wings edged with yellowy and white, and black tail edged 
with AAiiite, and yellow' throughout the uuder surface. 
The bills are very long, hroad and flattened, 

A very common small tyrant, about 4-5 inches in 
length', known as cotton-bird (FZwueok pica) , is also 
usnally to be found abont the grassy parts of the town, 
and more especially by tlie trendies of the outskirts 
among grassy and bushy wastes. 
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of the hack of the head, tlie middle l)ack, the wings and 
tail, which are black, the rest of the liird is a pure wlnte. 

These pretty bxit soher-eolonred little birds fiaal chief¬ 
ly on ■ft'orms and insects which they seek among the grass 
and low hash and on the groxiud. They are not at all 
shy, but will allow of one’s close aixproach. 

In similar places to the preceeding on the outskirts 
of the town will be found another small tyrant, somewhat 
smaller than the cotton-lnrd and known a.s the parson- 
bird (Anmdiiiicola lencocephala). With the exception 
of the head and neck which are white, the rest of this 
bird is of a deep shiny black in the male, while in the 
female it is of a prevailing asli-coloiir, except the head 
and sides of face and the under surface which are 
Avliitish. wliile the tail is black. These birds, like the fore 
going, frequent the neighbourhood of water, perching on 
the small twigs and steins, but chiefly on the reeds and 

reed-like growths. Almost invariably they will be seen 
in pairs, darting from hush to bush in search of in¬ 
sects. The common name is evidently taken from the 
resemblance of its colour to those of a, parson and. liis 
gown. —^-Timebri Journal, Yol V. 

{To he Continued.) 
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PRESENT-DAY PROBLEMS IN CROP 
PRODUCTION. 


Sir E. John Russell, P'.R.S. 
Complexity op the Problem. 


The Agiicultural investigator is confronted with 
three closely interlocking agencies—the plant, the 
climate, and the soil—each of which is variable within 
certain limits, and each playing a large part in the crop 
production wdiich it is his business to study. 

Confronted with a problem of this degree of com¬ 
plexity there are two methods of procedure: the empir¬ 
ical method of field observations and experiments, in 
wnich there is no pretence of great refinement and no 
expectation that the same result will ever be obtained 
twice, it being sufficient if over an average of numerous 
trials a result is obtained more often than would be ex¬ 
posed from the laws of-chance; and the scientific method, 
in which the factors are carefully analysed and their 
effects studied quantitatively; a synthesis is then 
attempted, and efforts are made to reconstruct the whole 
chain of processes and result. The scientific method is, 
of course, the one to which we are naturally attracted. 
But common truthfulness compels one to admit that up 
to the present the greatest advances in the actual pro¬ 
duction of crops have been effected by the empirical 
method, and not infrequently hy men who are really 
artist rather than men of science, in that they are 
guided by some intuitive process which they cannot 
explain, and that they have the vision of the result 
before they obtain it, which the scientific man com- 
nonly lias not. 

The best hope for the future lies in the combina¬ 
tion of the empirical and the scientific methods. This is 
steadily being accomplished by the recent strong 
infusion of science into the art of field experimenta¬ 
tion, which has much enhanced the value of field 
work and the trustworthiness of its results. Modem 



methods of replicatioa such as have been worked out 
at Rothamsted, and in the Uniteci States 'ey Itarris of 
the Carnegie Trust (Cold Spring Harbour) Kiesselbacli 
in Nebraska, Myers and Love of Cornell, and others, 
constituted a marked inprovement in plot technique. 
The figures themselves, besides being more accurate, 
can be made to yield more information than was former¬ 
ly the case. 

Great advances have been made in the methods of 
analysing the results. The figures are never the same 
in any two seasons, since the climatic conditions pro¬ 
foundly effect the yields. A few men like J. H. Gilbert, 
have the faculty of extracting a great deal of informa¬ 
tion from a vast table of figures, but in the main even 
the trained scientific worker can nake very little of 
them. The reason is that he has been hrought up to 
deal with cases where only one factor is varying, white 
the growTh of plants involves the interaction of three 
variable factors: the plant, the soil and the climate. It 
is impossible to apply in the field the ordinary methods 
of the scientific investigator where single factors alone 
are studied; very different methods are needed, adapted 
to the case where several factors vary simultaneously. 

T’ortunately for agricultural science, statisticians 
have in recent years worked out methods of this kind, 
and these are being modified and developed by Ik. A. 
Fisher and Miss Mackenzie for application to the 
Rothamsted field data. It so happens that this mate¬ 
rial is very suitable for the purpose, since a large number 
of field experiments have been repeated every year for 
seventy or eighty years on the same crop and on the 
same piece of land, using the same methods; the field 
workers also remain the same for many years, the changes 
being rare and without b^eak in continuity. Althongh 
the statistical investigation is only recently begun, 
mathematical expression has already been given to the 
relationship between rainfall and yield of wheat and 
barley under different fertiliser treatment, and precision 
has been given to some of the ideas that have hitherto 
beeii only general impressions. If on an average of 



years a farmer is lial)le to a certain distribution of rain¬ 
fall, it is becoming possible to advise as to fertiliser 
treatment whicb enables the plant to make the best ot 
this rain fall- 

Al'I’icenatioks Ik The Plant. 

It is a common place among farmers that certain soil 
conditions infliience not only the yield hut also the qual¬ 
ity of crops. The leaf and root are more easily affect¬ 
ed than the seed. The case of mangolds has been inves¬ 
tigated at Rothamsted; the sugar content of the root, 
an important factor in determinating feeding value, 
was increased hy increasing the supply of potassium to 
the crops. Middleton at Cockle Park showed that grass 
increased in feeding value—quite apart from any in¬ 
crease in quantity—when treated with phosphates. 
Potatoes are considerably influenced by manuring; in¬ 
creasing the supply of potassium influences the com¬ 
position of the tubers and also that more impalpable 
quality—the cook’s estimate of the value of the potato 
while we have found at Pothamsted that a high-class 
cook discriminated between potatoes fertilised with sul¬ 
phate of potasli and those fertilised with muriate of 
potash, giving preference to the former. 

Grain is more diflieult to alter by changes in 
environmental conditions; indeed, it appears that the 
plant tends to produce seed of substantially the same 
composition whatever its treatment—with the im¬ 
portant exception of variation in moisture supply. Mr. 
SJmtt lias explored the possibilities of altering the 
character of the wheat grain hy varying the soil condi¬ 
tions, and finds that increases in soil moisture de¬ 
crease the nitrogen in the grain. Similar results have 
been obtained in the United States. 

On the other hand, in England the reverse seems 
to hold, at any rate for barley. This crop is being fully 
investigated at the present time under the research 
scheme of the Institute of Brewing, beeauSe of its- 
importance in the preparation of what is still Britain’s 
national beverage. Increased moisture supply increases 
the percentage of nitrogen in the grain, and so also* 




does increased nitrogen supply, thoiigli to a mucli less 
•extent; on the other hand, both potassic and pliosphatic 
fertilisers may decrease the percentage of niti’ogen, 
though they do not always do so; the laws regulating 
their action are unknown to us. 

The practical importance of these problems of 
regulating the composition of the plant lies in the fact 
that the farmer can control his fertiliser supply, and iilso 
to some extent his moisture supply, so that it lies with¬ 
in Ms power to effect some change should he wish to 
do so. 

In agricultural science one sometimes thinks only 
of the crop and the factors that affect its growth. But 
in agricultural practice there is often another partner 
in the concern : a pest or parasite-causing disease. 
The amount of damage done by pests and diseases to 
agricultural crops is astounding; in Britain it is pro- 
bably at least 10 per cent, of the total value of the 
crops and the loss is probably some 12,000,0001. sterling 
per annum; in some countries it is considerably more. 
Indeed, the number of insect pests and of harmful 
fiitigi and bacteria that skilled entomologists and my¬ 
cologists have found in our fields might almost lead us 
to despair of ever raising a single crop, but fortunately 
the young plant, like the human child grows up in 
spite of the vast number of possible deaths. The sav¬ 
ing fact seems to be that the pest does harm only when 
three sets of conditions happen to occur together; the 
pest must be present in the attacking state, the plant 
must be in a sufiiciently receptive state; and the con¬ 
ditions must be favourable to the development of the 
pest._ It is because this favourable conjunction of 
conditions comes but rarely that crops manage to sur¬ 
vive; and this gives us the key to control if only we 
knew how to use it. Complete control of any of these 
three conditions would end all plant diseases Unfor¬ 
tunately, control is never complete even in glass-house 
culture, still less out of doors. But even partial control 
'would be very helpful. All these pests go through life 
.cycles, which are being studied in great detail all over 



tlie world, and especially in the United States. Some¬ 
where tliere occurs a stage which is weaker or more 
easily controlled than others, and the pest would be¬ 
come harmless if the chain could he broken here or if 
the cycle could he sufficiently retarded to give the plant 
a chance of passing the susceptible stage before it is 
attacked. 

The plants themselves, as we have just seen, are 
in some degree under control, and if they could be 
pushed through the susceptible stages before the pest 
ivas ready, they would escape attack. Barley in 
England is sometimes considerably injured by the gout 
fly. . {Chioro’ps taeniopus). The larvae emerge in 
spring from the eggs laid on the leaves and invariably 
crawl downwards, entering the young ear if, as usually 
happens, it stillremainsensbeatbed in leaves. J. G. H. 
Ercw, at Bothamsted, lias shown that early sowing 
and suitable manuring cause the ear to grow quickly 
above the track of the lame, and thus to escape injury. 
E. A. Andrews, in India, has found that tea>hushes 
well supplied with potassic fertiliser escape attack 
from the mosquito hug (Selopeltis) for the rest of the 
season, apparently because hushes so treated become 
unsuitable as food to the pest. Eurther, the conditions 
are alterable. H. H. King, in the Sudan, has effected 
some degree of control of the cotton thrips {Seliothrips 
mdiem) by giving the plant protection against the dry¬ 
ing nortli wind and so maintaining a rather more 
humid atmosphere—a condition in which the plant 
flourislies more than the pest. Tomatoes in England 
sulfered greatly from V^erticillium wilt until it was 
found that a small alteration of temperature threw the 
attack out of joint. They are also much affected by 
stripe disease (i?. Lathyri,) but they become more 
resistant when tire supply-Of potash is increased rela¬ 
tive to the nitrogen. It has recently been maintained, 
though the proof is not yet sufficient, that an altered 
method of cultivating wheat in England will afford a 
good protection agaipst bunt. These cultural methods 
of debiting with plant diseases and pests offer great 
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possibilities, and a close study jointly by plant physiolo¬ 
gists and pathologists of the responses of tlie plant to 
its surroundings,' and the relationship lietween tlic 
physiological conditions of the plant and the attack of 
its* various parasites, would undoubtedly yield results 
of great value for the control of plant diseases. Again 
however, the plant breeder can save a world of trouble 
by producing a variety resistant to the disease; or 
tnere may fortunately be found an immune plant f]\>m 
which stocks can he had, as in the case of the potatoes 
found by Mr. Gough to be immune to the terrible* wart 
disease. 

Control of Environmental Eacturs. 

It thus appears that, if only plant breeders and 
plant physiologists could learn to alter • existing plants 
or to build up new plants in such a way that they 
should be well adapted to existing soil and climatic 
conditions, and not adapted to receive disease organisms 
at the time the organisms are ready to come-—if only 
they could do this, all agricultural land would become 
fertile and plant diseases and pests would become in¬ 
effective : at any rate until the pests adapted themselves 
to the new plants. Although no one can set limits to 
the possibilities of plant breeding and plant physiology, 
we cannot assume that we are anywhere near this 
desirable achievement or that we are likely to be in 
our time. 

There will always remain the necessity for alter¬ 
ing the environmental conditions to bring them closer 
to the optimum conditions for the growth of the plant. 
Ivo attempt is yet made in the field to control two of 
the most important of the factors: the light and the 
temperature, though it is being tried experimentally. 
There is a great field for -future workers here j at pre¬ 
sent plants utilise only a fraction of the radiant energy 
they receive. At Eothamsted attempts have been made 
by E. G. Gregory to measure this fraction; the difficul¬ 
ties are considerable, but the evidence shows that bur 
iEQost efficient plants lag far bebihd our yrorst mo 
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cars 'when regarded as energy transformers fen* Imman 
purposes. One hundred years ago the efficiency of an 
engine as a transformer of energy Aras about 2 per 
cent.; now, as a result of scientific deA^elopments, it is 
.more than 30 per cent. To-day the efficiency of the 
best field crops in England as transformers of the sun’s 
energy is aliout 1 per cent.; *can we hope for a 
similar develo])ment in the next hundred years ? If 
such an increase could he obtained an ordinary crop of 
AA'lieat would he about 400 bushels per acre and farmers 
would feel sorry for themselves if tliey obtained only 
200 bushels. But we are only at the beginning of the 
subject. Increases in plant gimn^tti amounting to some 
20 or 25 per cent, have been obtained by V. H. Black¬ 
man in England ixncler the influence of the high-ten¬ 
sion electric discharge, which persumably acts by 
increasing in some way the efficiency of the plant as an 
energy transformer. Possibly otlier ways could he 
found., It needs only a small change in efficiency to 
produce a large increase in yield. Much could be 
learned from a study of the masjs of data which could 
he accumulated if agricultural investigators Avould 
express their results in energy units as well as in crop 
yields as at present. 

Interesting results may he expected from the 
attempts now Ireing made in glass-house culture both 
in Germany and at Chestnut to increase the rate of 
■plant growth by increasing the concentration of the 
carbon dioxide in the atmosphere. 

CoN'i'KOL Of Thk Soil Eactoks. 

The soil factors lend themselves more readily to 
■control and much has been already achieved. Water 
supply was one of the first to he dealt with. Civilis¬ 
ation arose in the dry regions of the earth, and so far 
Back as 5,000 years ago. irrigation w^as so advanced as 
a practicalmethod that it came into the ordinanees 
drawn, up by the great Babylonian king nammurahi. 
The chief problems at the present time are to discover 
effective means of economising water and to asceitain, 
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and if possible control, tbe relationships between the 
soil, the water, and the dissolved substances in the 
water. 

Inseparably bound up with water supply are the 
questions of cultivation and of drainage, which affect 
not only the water but the air supply to the roots. The 
former subject is now attracting considerable attention : 
the great need is to discover means for expressing 
cultivation in exact physical and engineering units. 
The measurements of Keen and Haines at Rothamsted 
and the chemical work of A. E. Joseph, N. Comber, 
and others on clay, and of Oden, Page, and others 
on hnmus, indicate the possibility of finding exact ex¬ 
pressions and of effecting’ co-operation with the work¬ 
ers in the new fields of agricultural engineering. 

Another soil factor Avliich readily lends itself to 
some degree of control is the amount of plant nutrients 
present. The possibility of increasing this by means 
of manure has been so frequently explored in field 
trials that it has sometimes been regarded as almost a 
completed story; indeed, Rothamsted tradition affirms 
that Ldwes himself once gave orders to have the Broad- 
balk field experiments discontinued because they had' 
nothing further to tell; it was only the earnest pur- 
suasion of Gilbert that caused him to countermand 
the order. So far from the subject being exliaustod it 
•still bristles with problems. The new nitrogenous 
fertilisers, resulting from War-time aetivitb's in nitro¬ 
gen fixation ; the need for reducing the cost of super¬ 
phosphate ; the change in character of basic slag; and 
•the Alsatian development in potash production, are 
•producing changes in the fertiliser industry the full 
effects of which are not easy to foresee. Economic- 
pressure is driving the farmer to derive the maximum 
benefit from his expenditure on fertilisers, lime, farm¬ 
yard manure, and other ameliorating agents, and is 
efcipening a more careful study of possibilities hither¬ 
to'disregarded, such as the use of magnesium salts, 
silfcsates; and' sulphur as fertilisers, and, above 'all,' a 



mucli more pi’(icise diagnosis of soil deficiences than 
was tlK)ug!it necessary in pro-War-days. 

There are, liowever, more fundamental problems 
awaiting solution. It is by no means certain that we 
know even yet all the plant nutrients. The list com¬ 
plied by Saciis many years ago includes all needed in 
relatively large amounts, but Gabriel Bertrand . has 
shown that it is not complete and that certain substan¬ 
ces—he studied especially manganese—are essential, 
althougliL only in very small amounts. Miss Katherine 
Warington working with Br. Brenchley at Bothamsted, 
has shown that leguminous plants fail to develop in the 
so-called coinplote culture solution unless a trace of 
boric acid is added. Maze has indicated other elements 
needed in small amounts. 

Another problem needing elucidation is the rela¬ 
tionship between tlio quantity of nutrients supplied and 
tlxe amount of dry matter produced. Is dry matter 
production simply proportional to nutrient supply as 
Liebig argued, with the tailing off beyond a certain 
point, as demonstrated by Lawes and Gilbert, or is it 
always loss than this as indicated by Mitscherlich’s 
logaritbmic curve ; oris tlie relationship expressed by 
one of the more complex sigmoid curves as there is 
some reason to suppose ? We do not know; and the 
problem is by no means simple, yet it governs the 
“diminishing returns” about which farmers now hear 
so much. 

■Again, very little is known of the relationship 
between nutrition and the period of growth of a plant. 
One and the same quantity of a nitrogenous fertiliser, 
for example, may have very different effects on the 
plant according as it is given early or late in life ; not 
only is there a difference in qiiantity of growth, hut 
also in the character of the growth. Late dressings 
cause the characteristic dark-green colour to appear 
late in the season, and thus affect the liability to fun¬ 
goid diseases; they increase the percentage of nitrogen 
in the grain and they may give larger increases of crop 
than early dressings. 




60 


Investigations are needed to find the liest metliods 
of increasing the supply of organic matter in the soil 
and its value for the different crops in the rotation. 

All these problems will sooner or later find some 
solution. But there remains a greater problem of 
more importance than any of them : the linking rrp of 
plant nutrition studies with .those of the soil solution. 
As our cousins in the United States were the first to 
emphasise, the fundamental agent in the nutrition of 
the plant is the soil solution, and they have made a 
remarkable series of investigations into what appeared 
at one time a hopeless proposition—the pliysico-chemi- 
cal interactions between the soil and the soil water. A 
great advance in crop production may be expected when 
the soil chemists have discovered the laws govern¬ 
ing the solution, when the plant physiologists can give 
definite expression to the plant’s response to nutrients, 
and when some one is able to put these results together 
and show how to alter the soil solution so that it may 
produce the maximum effect on the plant at the 
particular time. The new soil chemistry will yet have 
its triumphs. 

The Soil Micro-organisms. 

It is now more than forty years since the discovery 
of the great importance of micro-organisms in determin¬ 
ing soil fertility. Practical applications necessarily lag far 
behind; but already three have been made each of which 
opens out great possibilities for the future. The long¬ 
standing problem of inoculation of leguminous crops 
with their appropriate organisms has already been 
solved in one or two of its simple eases, chiefly lucerne 
on new land, and thC hew process has helped in the 
remarkable extension of the lucerne crop in the United 
States and in ^enmark. We believe at Bothams ted 
that the more difficult English problem is now'solved 
also. Interesting possibilities are opened up by the 
observation that a preliminary crop of Bokhara clover 
seems to facilitate the growth of the lucerne. 
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The organisms effecting decomposition are now 
coming under control and are being made to convert 
straw into farmyard manure (or a material very much 
like it) witboiit the use of a single farm animal. Tbe 
process was worked out at llothamsted, and is being 
developed by the Adco Syndicate, which is now opera- 
ing it on a large scale and is already converting some 
housands of tons of straw annually into good manure. 

The third direction in which control of the soil 
organisms is being attempted is by partial sterilisation. 
This process-is much used in the glass-house in En¬ 
gland, and it has led to considerable increases in crop 
yields. The older method was to use heat as the par¬ 
tial sterilising agent, and this still remains the most 
effective, but owing to its costliness efforts have been 
made to replace it by chemicals. Considerable success 
has been attained; we have now found a number of 
substances which seem promising. Some of these 
are by-products of coal industries; others, such as 
chlor-and nitro-derivatives of benzene or cresol, are 
producible as crude intermediates in the dye industry. 

The Need Eon Eullee Co-opeeation. 

Looking back over the list of problems it will be 
seen that they are all too complex to be completely 
solved by any single worker. Problem.^ of crop pro¬ 
duction need the co-operation of agriculturists, plant 
physiologists, soil investigators, and statisticians. 
Even plant breeding necessitates the help of a physio¬ 
logist who can specify just what the breeder should aim 
at producing. This gives the keynote to the period of 
agricultural science on which we have now entered— 
it is becoming more and more a period of co-operation 
between men viewing the problem from different points 
of view. Good individual work will of course always 
continue to be doue, hut the future will undoubtedly 
see a great expansion of team work such as we know 
from our experience at Rothamsted is capahle of giving 
admirable results in agricultural science. 



With fuller co-operation both of rnea and of in¬ 
stitutions we could do mucli ,to OYcrcome the prcjseiit 
difficulty in regard to utilising the information we al¬ 
ready possess. In the last thirty years an immense 
stock of knowledge has been obtained as to soils and 
crops. It is stored in great numbers of volumes which 
line the shelves of our libraries, and there much of it 
rests undisturbed in dignified oblivion. In the main it 
consists of single threads followed out more or less 
carefully; only rarely does some more gifted worker 
show something of the great pattern which the tlireads 
compose. But even the most gifted can see but little 
of the design; the best hope of seeing more is to induce 
people to work in groups of two or three, each trained 
in a different school and tiierefore looking at the pro¬ 
blem from a different point; each seeing something 
hidden from the rest, IJnlike art, science lends itself 
to this kind of team work ; art is purely an individual 
interpretation of Nature while science aims at a faith¬ 
ful description of Natm'e, all humanistic interpretation 
being eliminated. There is certainly sufficient good 
will among the leaders of agricultural science to justify 
the hope of co-operation; thei’e are probably in existence 
foundations which would furnish the financial aid. 

This leads to my last point. What is the purpose 
of it ail? Team work, co-operation, the great expen¬ 
diture of time and money now being incurred in 
agricultural science and experiment—these are justified 
only if the end is worthy of the effort. Ilie nine¬ 
teenth century took the view that agricultural science 
was justified only in so far as it was nsefuL That 
view we now beleive to be too narrow. The practical 
purpose is of course essential; the station must help 
the farmer in his daily difficulties—which again neces¬ 
sitates co-operation, this time between the practical 
grower and the scientific grower. But history has 
shown that institutions and investigators that tie them¬ 
selves down to purely practical problems do not get 
very far; all experience proves that the safest way of 
making advances, even for purely practical purposes, is 



to leave the iievestigator unfettered. Our declared aim 
at iloihamsted is “ to discover the principles underly¬ 
ing the great facts of agricuitirrc and to x^ut the 
knowledge thus gained into a form in rvhich it can be 
used by teachers, experts, and fanners for the upraising 
of country life and the improvement of the standard 
of farming.” 

This wider purpose gives the investigator full 
latitude, and it justifies an investigation whether the 
results will be immediately useful or not—so long as 
they are trustworthy. Por the upraising of country 
life necessitates a higher standard of education for the 
countryman; and education based on the wonderful 
book of Nature which lies open for all to read if they 
hut could. How many farmers know anything about 
the remarkable structure of the soil they till, of its 
fascin-ating history, of the teeming population of living 
organisms that dwell in its dark recess; of the wonder¬ 
ful wheel of life in which the plant takes up simple 
substances and in some mysterious way fashions them 
into foods for men and animals and packs them with 
energy drawn out of the sunlight—energy which en¬ 
ables us to move and work, to drive engines, motorcars, 
and all the other complex agencies of modern civilisation? 
No one knows much of these things ; but if we knew 
more and could tell it as it deserves to be told, we 
shoald have a story that would make the wildest ro¬ 
mance of human imagination seem dull by compari¬ 
son and would dispel for ever the illusion (hat the 
country is a dull x>hice to live in. Agricultural science 
' must be judged not only by its material achievements, 
hut also by its success in revealing to the countryman 
something of the wonder and the mystery of the great 
open spaces in which he dwells.— Nakire, Vol. 114, 
No. 2864. 



ATTENDANCES AT THE DISTRICT GARDENS. 
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1912 ... 

5,514 

4,395 

_ 

3,302 

2,100 

2,544 

2,156 

1,718 

21.729 

1913 ... 

5,156 

4,535 

2,519 

3,399 

2,568 

1,836 

1,319 

21,332 

1914 

4,243 

3,869 

2,443 

3,025 

1,791 

1,653 

1,533 

18,577 

1915 ... 

1,123 

1,006 

769 

I 59 

503 

339 

401 

4,209 

1916 ... 

4.705 

1,161 

1,510 

225 

623 

2,251 

1,297 

12,026 

1917 

4,991 

2,820 

1,366 

3,297 

1,186 

2,564 

1,663 

17,086 

1918 ... 

4,834 

3,081 

1.653, 

2,671 

i 2,162 

2,790 

2,067 

19,256 

1919 ... 

4,769 

2,425 

1.582 

2,798 

1,851 

2,480 

1,556 

17,461 

1920 ... 

6,285 

I 

2,312 

1,665 

2,525 

2,532 

3,228 

2,148 

20,695 

1921 

5,671 

1,968 

1,642 

2,629 

1,949 

2,539 

1,610 

18,008 

1922 ... 

1 3,557 

1.841 

1,105 

1,593 

1,525 

1,522 

1,397 

12.950 

1923 

1924 

4,038 

2,780 

1,595 

1.934| 

■' 1 

1,953 

2,137 

1,951 

16,388 

1st Quarter 

1,008 

1,071 

389 

646 

404 

517 

436 

4,471 

2iid Quarter! i,002 

723 

302 

409 

344 

610 

326 

3,716 

Srd Quarter 

1,006 

383 

129 

410 

450 

504 

438 

3.320 

4tk Quarter 

1.107 

650 

283 

324 

480 

515 

464 

3.823 
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Meteorological Data 1924. 
BOTANIC GARDENS, GEORGETOWN. 


192 4. 

Mokths. 

Eainfall. 

Number of Days of Eain. 

Evapo¬ 

ration 

Inches. 

Under 
.10 in. 

^ a 

o o 

tH U5 

.50 to 
1.00 in. 

1.00 to 
2.00 in. 

|> 

^ (M- 

Total 

Days, 

Indies. 

January 

4.1G 

6 

10 

2 


... 

18 

5.17 

February 

2,85 

9 

7 

1 

... 

... 

17 

5.40 

March 

.28 

... 

1 


... 

... 

1 

6,91 

April 

1.69 

6 

6 

... 


... 

12 

6.29 

May 

12.87 

6 

4 

6 

2 

1 

19 

5.31 

Jnne 

16.85 

3 

11 

8 

5 

... 

• 27 

3.35 

July 

8.36 

4 

19 

1 


1 

25 

4.42 

August 

12-66 

5 

8 

6 

2 

1 

22 

8.91 

September 

6,42 

4 

'5 

1 

1 ^ 

... 

18 

5.52 

October 

5.19 

1 

2 

5 

1 

1 

1 

10 

4.10 

NoTember 

4.63 

7 

5 

... 

1 

1 

14 

4.59 

December 

11.22 

8 

ii 

8 

4 

... 

26 

4,08 

Totals, 

86.18 

60 

1 

92 

29 

18 


204 

59.05 
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Stations. 

Wettest 

Day. 

^ Rainfall. 

Hottest 

Day. 

Temper 

ature. 

Botanic Gardens, 
Georgetown ... 

25th May. 

4.61 

22nd Nov. 

89.0 

New Amsterdam 
,, Public Gardens... 

13th Aug. 

3.23 

22ndApl.\ 
2nd Oct-j 

90.5 

Onderneeming 

Essequibo 

16th June. 

2.46 

lithMar.V 
17th Aug i 
6th and ( 

93.0 

Morawhanna 

N.W.D. 

9th Dec. 

1.28 

14th SepJ 



AIR TEMPERATURE AND WmIDItY IirfHEllADE, 
BOTANIC GARDENS, GEORGETOWN, 1924. 


Months. 

Air Temperature. 

Huniidity, 

Maximum. 

Minimum. 

Mean. 

Mean. 

January 

85.1 

74.6 

79.8 

77.4 

February 

85.2 

74.4 

79.8 

76.5 

March 

86.1 

76.1 

81.1 

69.7 

April 

86.3 

76.3 

81.3 

73.2 

May 

85.9 

76.1 

81.0 

78.3 

June 

84.5 

7.5.1 

79.8 

82.7 

July ... 

85.8 

■ ■ i 

74.3 

80.0 

82.9 

August 

86.3 

74.1 

80.2 

: : 82.8 , 

September 

86.9 

75.5 

. 81,2 ' 

' 78.8 

October 

86.0 

76.0 

80.5 

82.5 

November ... 

87.2 

75.0 

81.1 

80.0 

December ...i 

84.8 

74.9 

79.8 

81.9 

1 

Mean 

85.8 

75.1 

80.5 

78.9 
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EXPORTS OE AGRICTJLTURA.L AND FOREST 
PRODUCTS. 


Below will be found a list of the ii^iicaltural and 
Forest Products of the Colony exported during 1924. 

The corresponding figures for the two previous years 
and the average for the fifteen years prior to that are 
added for convenience of comparison. 

Prodrict. Average 1907-21. 


Sugar, tons 

100,251 

Rum, gallons 

2,909,036 

Molasses, gallons ... 

125,612 

Oattle-food (Molascuit) | 


tons j 

4,738 

Cacao, cwts. 

392 

Citrate of Lime, cwts. 

171 

Lime Juice, gals. ... 

’10,020 

Essential Oil of 


Limes, gals. ... 

346 

Coconuts, thousands 

1,596 

Coconut Oil, gals. - . 

20,075 

Copra, cwts. 

1,101 

Coffee, cwts. 

2,416 

Kola-nuts, cwts. 

13 

Rice, tons 

6,591 

Ricemeal, tons 

815 

Cattle, head 

637 

Hides, No. 

5,011 

Pigs, No. 

671 

Sheep, head 

54 

Balata, cwts. 

10,861 

Charcoal, bags 

61,560 

Firewood, Wallaba, i 


etc., tons 3 

8,100 

Gums, Ihs. 

3,014 

Lumber, cub. ft 

286,102 

Railway sleepers. No. 

8,693 

Rubber, cwts. 

74 

Shingles, thousands 

2,490 

Timber, cub. ft. 

181,227 

'' *Awage for' six years, 19X6-1922 only. 

No records Mailable prior tolOlb. '■ 


1922. 

1923. 

1921 

90,570 

83,166 

85,896 

422,168 

420,996 

769,308 

76,674 

65,997 1 

,160,757 

1,072 

814 

1,102 

1 

None 

None 

64 

None 

None 

11,156 

11,019 

9,785 

634 

318 

396 

2,130 

2,650 

1,560 

29,390 

26,621 

21,804 

2,090 

8,401 

16,508 

7,219 

4,778 

4,581 

None 

None 

None 

8,791 

3,971 

4,470 

None 

None 

None 

604 

994 

891 

4,617 

5,916 

8,902 

370 

455 

427 

108 

37 

37 

8,146 

9,164 

12,234 

52,866 

44,295 

42,040 

8,441 

7,674 

6,477 

1,502 

2,588 

708 

168,504 

114,062 

180,863 

16,146 

8,916 

39,238 

None 

12 

35 

1,976 

1,374 

1,278 

184,318 

152,168 

168,454 
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EDITORIAL NOTES. 


Tlie address given by Professor Harland on Cotton 
in Trininad, reproduced iu the present number is of 
great interest at tins time when attention has been 
again directed towards the possibility of the commer¬ 
cial cultivation of cotton either from the semi-wild 
cottons, common in many parts of the front lands or 
of Hybrids with Sea Island Cotton raised from them. 

Our experience has been that there is a somewhat 
wide range of staple among the lints yielded by these 
acclimatized, now practically indigenous, varieties of 
■cotton. 

When the preparatory work of the hoped for 
■cotton industry is being un'dei taken one of its most 
important points will be the examination of the lints 
of the semi-wild trees and according to its indications, 
the selection of them as parents for both pure strains 
■of so-called native cottons and tor hybridization. 

This colony is in a position similar to Trinidad as 
regards insect pests and diseases. If it is not as simple 
a matter for Trinidad to fight against pests and diseases 
as it has been in the Leeward and Windward Islands, 
it will be a far more complex problem here where the 
rainfall varies from 80 to 100 inches or even higher 
per annum, and where our cultivations are almost in¬ 
variably bounded to the south by savannah or by forest 
covei'ed lands, in which doubtless many of the infiect 
pests injurious to cotton have their habitat. 
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The benefits wliich accrue from adequate drainage 
cannot be disputed and yet it is suprising to find to what 
an appreciable extent this branch of our agriculture is 
neglected. There should be little cause for this in view 
of the constant attention and advice given by the various 
agricultural instructors in the districts. This can be 
particularly noticed on several of our coconut estates, 
to give but one instance, where stunted and poorly 
developed trees are unable to withstand the ravages of 
pests partially through lack of proper drainage and 
suitable manuring. 

We hope, therefore, that the lessons to he learnt 
from the article on Drainage and Crop Production in 
this issue will be taken to heart by our farmers in 
general and that they will I’ealize that pi'oper drainage 
means larger yields and as a natural sequence greater 
prosperity. 


ARSENATED PETROLEUM: AS A WOOD 
PRESERVATIVE. 


Results of experimental trials in timber preserva¬ 
tion by treatment with a medium peti’oleum distillate 
containing a small proportion of an organic arsenical 
compound give great promise of a cheap and effective 
substitute for the expensive methods now in use. 
Timbers treated by the new process proved perfectly 
resistant to the attacks of terado and limnoria over a 
period of four years. Timber treated by other well- 
known methods, such as the Bethall, Burnett and 
Chard processes, and exposed to the same conditions of 
attack were considerably damaged. A great feature 
of the process is that treatment of the timber may be- 
carried out in open tanks and under normal atmospheric- 
conditions. The total cost is stated to be less than one- 
half that of any other process of anything like equal 
success.— W. Lee Tanner, Journ. Ind. and Eng. Chem.,. 
February, Id^o. 
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THE COUNTY OF ESSFQUEEO AGRICUL¬ 
TURAL industrial and live stock 

EXHIBITION. 


By Edgar Beckett, E.L.S. 


The Exhibition held exactly 17 years ago, at 
OEderneeming, was reported upon by the late Mr. J. E, 
Wnhji F.R.H.8., in the Journal of The Board of Agri¬ 
culture for June, 1908 as falling short of the standard 
of the Show held at Suddie in 1904, both in quantity 
and the general quality of the Exhibits. 

Mr. Waby characterised this ' Show ’ as “ disap¬ 
pointing apart from the quality; either there were no 
entries, or the number of Exhibits in the various 

classes was small. There were only two 

samples of rice, one w^hite and one brown ...... . 


Handicrafts w'ere few and of no great merit. The- 
needleworh was less than usual.” Altogether the 
Show, from the official report appearing in the 
Journal, appears to have been disappointing. 

It is with great pleasure that one is able to report 
that the Exhibition held on March 10th, 1925, on the 
grounds of St. John’s Rectory and in the Schoolroom, 
vras an unqualified success. 

The number of exhibits is said to have outnum¬ 
bered that of any Show ever held in British Guiana, 
the quality of the very numerous exhibits in each class, 
was, on the whole, exceptionally good, while that of 
Class I, “ Live Stock, ” so far as the Cattle was con-- 
cerned, has never been equalled before. 

' The Cattle that were produced show that, with 
care and attention, very fine animals can he bred in 
this Colony. * y 

The Horses certainly did not call for speciab 
mention, being on the whole somewhat poor, but the- 
jadges had a hard task to decide where the cattle were i 






concerned. Some very fine donkeys were exliibitea, 
botli mares and stallions. The sheep also were good^ 
as was the display of feathered stock. 

On the whole this class was excellent, and goes to 
■prove that the efforts being made by the Board of 
Agriculture to improve the Live Stock of the Colony, 
are rapidly bearing fruit. 

A pure-bred Short-Horn Bull in excellent working 
condition, and a pure-bred Short Horn Cow, with an 
imported Stallion Donkey exhibited from the Govern¬ 
ment Farm at Onderneeming, attracted considerable 
-attention. 

One of the features of the Show was the splendid 
•display made by the ‘Model’ Exhibit staged by the 
Board of Agriculture. This Exhibit itself could have 
taken up an hour or two of one’s time. Apart from a 
ifine collection of fruit, vegetables, etc., there was a fine 
■ exhibit of fibres with the corresponding fibre-produc¬ 
ing plants, rice, coffee, cacao, castor seeds, etc., etc. 
Special mention must be made of a most magnificent 
*buach of bananas, probably one of the finest bunches 
ever produced in the Colony. It was grown on the 
West Coast of Demerara, and being well-displayed by 
iiheBoards attracted considerable attention. 

Next to the Board of Agriculture’s excellent 
■display, must be mentioned tliat of The Government 
Industrial School, Onderneeming. Cacao pods and 
“cured” cacao, liberian, creole (Arabian), and ro- 
busta coffees, hevea ruober—showing the flower, the 
•seed, the young plant, the latex and the market¬ 
able product, anatto, various fodder grasses, cooo- 
'uuts, bread, khaki suits and caps, officers’ uniforms, 
milled rice, rice flour, corn flour, green limes, concen¬ 
trated lime juice, raw lime juice, distilled oil of lime, 
chocolate, bread fruit, bread nut, gave some indication 
•of the various activities of the hoys. A special men¬ 
tion must be made ofthe lioney exhibited by the 
School. It vvas certainly the best honey the writer lias 
ever seen in the Colony. This Exhibit was handed 
•over for the Wembley Exhibition mention should also 
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be made of the Exhibit of Charcoal, made by the^ 
boys—it was a very excellent sample of a product 
wdiich, from time to time, appears on our Export list. 

A novel feature, which though small, is not with¬ 
out interest, w'as the display of pipe-cleaners and tooth¬ 
picks fashioned by the boys from the midribs of the - 
coconut palm—they were well made and certainly as 
pipe cleaners excellent. 

The boys are to be congratulated on the very fine 
Exhibit they put up. 

An unusual feature was the Exhibit of the Sophia 
Experimental Station. A large black board 12 feet' 
X 8 feet, was erected on which diagrams were shewn ■ 
illustrating the utility of the Rototiller, The prepara¬ 
tion of artificial farm-yard manure and the system of 
covered drains for heavy clay soils as practised in 
Assam were explained to the farmers by I)r. Whittles . 
andi his assistant Mr. Lauchlan. The significance of / 
water percolation was demonstrated by means of ex- • 
perim<jnts on sampies taken from surface-drained and' 
under-drained plots. 

The District Garden, Suddie, was well-represented. 
A Model Garden 12 feet x 7 feet attracted the 
attention of many of the visitors. 

The fruits exhibited do not call for special men- • 
tion; for the time of the year they were not at all bad. 
The Bananas were good, as were the citrons. It is 
pleasing to note that Essequebo did very well in this- 
Glass taking many first and second prizes. 

“ Ordinary” would describe the Vegetables, though 
some of the eddoes and yams were quite good. The 
Economic section was full of interest. A very fine 
display of cacao, coffee, ginger, turmeric, curry powder,. 
rice, various meals and flours—plantain, banana, cassava 
etc.,—was only equalled by the exhibits of jellies, jamfe, 
cakes, oils, cassareep, etc., all of which gave the judges 
of this important section a great deal of hard work. 

Attention should be drawn to what would seem to ■ 
have been somewhat overlooked, namely the very fine 
samples of dried vegetables, etc., such as dfied strips of' 
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■sweet potatoes, dried plantains and bananas, dried 
> ocliroes and other vegetables. The specimens exhibited 
were such as to make one consider wdiether some export 
trade might not be built np in these products. 

The Class for Cut Flowex's and Plants call no 

• special mention, though the exhibits were interesting 
and pleasing; the wduner of the Ist prize and 2nd 
prize being thoroughly deserving of both prizes. The 
Handicraft and Works of Art sections, certainly were a 

• credit to all concerned. 

The class comprising jS’eedle-work and Fancy 
Work is said to have been the best ever seen in the 
Colony. A pleasing feature was the large number of 
hats displayed. These for the most part reflected 
great credit on the workers, and we should like, at 
future shows, to see this branch of Industry given 
more encouragement than is usually the case. There 
is a possibility of a local market being opened up for 
such articles—one Panama hat made from a Carludovica 
in the North Western District, shows that our girls, 
given tuition, would not take very long before becom¬ 
ing adepts at this work. 

Sugar-cane and its Products were somewhat poorly 
represented, but it is satisfactory to note that Buxton, 
Q,ueenstown, Anna Eegina and Hampten Court cane 
farmers showed good canes, the first-named securing a, 
■ special prize and the last the first prize. 

The Governor’s special prize for milled rice wa.s 
won by Mr. Rashbiharri, and the prize offered by Lady 
Thomson for the best Artisan’s shirt, by Mrs. J. W. 
Gailienne. The Hon. R. B Brassingtnn’s prize for 
ton of copra was secui'ed by Mr. R. P. Foo. 

Pickled Beef and Pickled Pork do not often 
■engage the attention of local farmers, hence we were 
pleased to see these exhibits on show. The following 
taken from “ Home-made pork making ” by A. W. 
Fulton, published by the Orange Judd Co. of New 
York and reproduced in this Journal Vol. xi. 191S is 
worthy of attention 
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" For salt pork one of the. first considerations 
is a clean barrel, which can be used over and over 
again after yearly renovation. A. good way to clean 
the barrel is to place about ten gallons of water 
and a peck of clean wood ashes in the barrel, then 
throw in well-heated irons, enough to boil the water, 
cover closely and by adding a hot iron occasionally, 
keep the mixture boiling a couple of hours. Pour 
•out, wash thoroughly with fresh water, and it will 
be as sweet as a new barrel. Next cover the bot¬ 
tom of the barrel with coarse salt, cut the pork 
into strips about 6 inches wide, stand edgewise in 
the barrel, with the skin next the outside, until 
the bottom is covered. Cover with a thick coat 
of salt, so as to liide the pork entirely. Eepeat in 
■same manner until the barrel is full, or the pork all 
in, covering the top thickly with another layer of 
salt. Let stand three or four days, then put on a 
heavy fiat stone and suflBcient cold water to cover 
the pork. After the water is on, sprinkle one 
\pound best black pepper overall. An inch of salt in 
“the bottom and between each layer and an inch and a 
half on top will be sufficient to keep the pork with¬ 
out making brine. 

When it is desired to pickle pork by pouring 
brine over the filled barrel, the following method 
is a favourite. Pack closely in the barrel, first 
rubbing the salt well into to the exposed ends of bones 
and sprinkle well between each layer, using no 
brine until AS hours after and then let the brine be 
•strong enough to hear an egg. Allow the pork to 
remain for six weeks 

Sir Graeme Thompson opened the Show and 
voiced the feeling of every one in lamenting the 
fact that Sir* John Harrison, through indisposition, 
was unable to he present. 

The Exhibits prove conclusively that, if our 
people really make an effort, they can give a very 
:good account of themselves. Not only were the es- 
bibits, for the most part, of good quality and high 
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standard, but they were carefully and intelligeatly 
put up—in fact this care was a marked feature of 
the Exhibition. It is satisfactory to note that the 
people of Essequibo exhibited in large numbers and 
were able to secure a good percentage of the prizes. 
So gobd was the show that it was a pity that two 
days were not taken up by the exhibition. 

It is to be hoped that, very shortly, the dis¬ 
grace of our having to import large quantities of 
ground provisions from Barbados and other Islands- 
will be a thing belonging to the dead past. The- 
dried vegetables, starches and flours, of which, 
mention has already been made, should receive 
attention and efforts made to see whether a trade 
in these commodities might not he established. 
They were particularly well-prepared, and if results, 
apart from mere rivalry and speculation, are to be 
looked for from our shows, we might turn our 
thoughts in this direction, especially With the im¬ 
proved Drainage of our Coast Lands in view. 

Large quantities of ground provisions will soon, 
glut the local market, so that, if a trade outside can 
be secured, dried ground provisions, meals and flours, 
may yet help to make our Peasantry thriring and* 
prosperous. ' 

Spasmodic effort is of little avail. It is to be 
hoped therefore, that these County Shows will be¬ 
held periodically, and, that, by means of persistent 
pressure, something of importance may he achieved. 
The lapse of seventeen years between the last 
County Show held at Essequebo, and the recent 
Exhibition speaks for itself. 
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COTTON IN TRINIDAD. 


The following address hy Professor S. C. Sarland, 
P.Sc, of the Imperial College of Tropical Agricnlture^ 
is reproduced from the Trinidad Qtiardian. 

Professor Harland in the course of his address 
said:—Cotton at the present time was of very 
particular interest to all places situated in the 
tropical zone for the reason that there was a 
world shortage of cotton which was becoming 
more and more pronounced every year. Wherever 
cotton could be grown it was a very safe and very 
popular crop and it behove them to examine very 
carefully the question of whether cotton could be 
grown in Trinidad or not. Those who had lived in the 
Colony for a long time knew that in the old days—in 
the early history of Trinidad—cotton used to he grown 
fairly extensively, in Tobago also, and he believed the 
island of Manos. They could see the relict of the 
cotton industry here in the shape of these large semi¬ 
wild tree cotton. At this time of the year they could 
see large trees covered with sheaves of white cotton. 
He had the curiosity three or four years ago to take 
some of this cotton from one tree and have it examined 
at the Shirley Laboratory in Manchester, and found 
that the cotton was about the best of its class ever 
seen in Manchester. It was now equal to the super¬ 
fine Egyptian and was worth at that time something, 
about 2s. 6d. per lb. As a matter of fact, although 
these tree cotton looked alike, they were different,. 
Every different tree probably contributed a separate 
variety. However, if they took seeds from any one 
plant and sowed them, the plants that would come up 
would be true to the character of the parent, the 
cotton would be lustrous or otherwise, and the leaves, 
reddish or green as the case may be. Now the explana¬ 
tion as to why this cotton existed in Trinidad in that 
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pure state was relatively simple. When the cotton 
i adustry came to an end in Trinidad about 100 years 
ago, a few cotton plants were persistently grown by 
people. A man would keep a tree in his back garden 
for medicinal purposes ; he understood that a decoction 
was made from the roots. Again cotton was used for 
stuffing pillows, and in cases of earache. And so they 
found that these trees w^ere grown in gardens, and 
every two or three years the trees died or were kOled. 
The seeds from that tree took its place and gave rise 
to another generation. They knew that if they went 
un doing that with one select plant they would get a 
separate type, especially where the tree was far >•6- 
moved from others and there was no chance of cross 
fertilisation. That was why each variety had its own 
peculiar ©haracter and was bred absolutely true to 
different commercial properties. People who have 
gone to the country and have seen cotton trees bearing 
luxuriant crops think the cotton industry could be 
easily established here. It was a mistake to draw 
fhat conclusion. In the Grenadines they would see 
ioslated lime trees in gardens bearing large crops and, 
they would come to the conclusion that the lime in¬ 
dustry would flourish there. Experience had shewn 
them that because they had one tree bearing a large 
crop they could not start an estate. 

The Difficulty Explained. 

As a matter of fact as soon as they..cultivated trees 
in large numbers they increased the insect pest and 
plant diseases and this very olten militated seriously 
against success. They must not assume that because 
they saw a large semi-wild cotton tree bearing heartily 
that cotton would be very good as a commercial crop 
here. 

Why Cotton Has Failed in Teinidad. 

He thought they should inquire why cotten used 
to be grown here, why it was stopped, and why it was 
not grown now. They could not go back 100 years 
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and get accurate scientific evidence as to why cotton, 
cultivations failed in Trinidad. It seemed how¬ 
ever conclusive that it was some serious disease 
which caused the industry to collapse. When Sea 
Island cotton was introduced in the* Windward and 
Leeward Islands, they practically saw the iiistory be¬ 
ing repeated. In St Vincent, this cotton at first gave 
good crops, then crops grew less and less until they got 

■ below a profitable amount. Fortunately, it was discov¬ 
ered that one particular disease—the internal boll was 
responsible for the main loss of the crops. Mr. NowClI 
worked out that disease and saved the cotton industry 
in St.Vincent (cheers). Mr, Nowell found that the 
internal boll had those symptoms. The pods looked 
perfectly healthy on the outside, but when they were 

• cut open, the inside was found all rotten and decayed. He 
also found that there was some indication on the inside 
of the pod that the disease was introduced by some 
insect. There were obvious punctures from the out¬ 
side and frona ithe site of one of these punctures the 
infection spread. It was established that if a muslin 
cage were put over the bolls to keep the cotton stainer 
away they would get much more clean cotton whereas 
if the stainer was introduced every boll would he 
affected. In 1916, some estates in St Vincent, had 95 
per cent, of infection and practically the whole crop 
was destroyed. It was realised that the growing of 
cotton in St. Vincent depended on how the stainer 
could be controlled. The story of how the stainer 
was controlled in St. Vincent was very simple. 

Insect Food Ceops Removed. 

Several people worked on the problem at the same 
time, agriculturists, entomologists, etc. and finally it 
was concluded that if the main two food crops of the 
cotton stainer, i.e, (the silk cotton tree and the John 
Bull tree) were destroyed, the cotton stainer would 
not have enough food to live and propagate during the 

■ off season and consequently their members would he 
iTeducsd to such an extent that they would cease to be 
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a serious pest. The first year the campaign was carried' 
outsevei’al thousands of large silk cotton trees were 
cut down and tens of thousnds of John Bull trees. The 
first year saw an increase of the crops by over 100 per 
cent, and a reduction in the number of cotton stainers. 
Estates which had never made a crop before then made 
excellent crops and began to see financial daylight for 
the first time in many years. That campaign has been 
carried on in St. Tincent ever since 1916-17 and they 
could see from the results that the cotton stainer was 
no longer a pest to be frightened of. The cotton industry 
had been saved and in a stronger position now^ than it 
ever was. They would recollect that the Imperial Depart¬ 
ment of Agriculture in 1900-1903 first began work in 
the "West Indies in the endeavour to introduce cotton 
in every island including Trinidad, Dominica and 
in British Guiana. In the earlier records of the Society 
they would see that a committee was appointed to go 
into the question. The Committee reported that good 
results were obtained in some places, but they did not 
think it was a good crop for Trinidad, as it had to face- 
competition with cocoa for labour. People were not 
used to its cultivation and the Committee added that 
pests and disease were likely to militate seriously 
against it. Much water had flowed under the bridge 
since then, and much study had been devoted to cotton 
not only in the West Indies but in various parts of the 
world and they were now in a position more or less de¬ 
finitely to say whether cotton could be grown in Trini- 
uad and exactly what the factors were against it. 

PACTORS Against Cotton Growing. 

The internal boll disease caused by the cotton- 
stainer did exist in Trinidad in a large amount at a cer¬ 
tain time. If the cotton industry were established in 
this colony they would have to face the fact that a 
possible increase in the number of stainers would take 
place and that would wipe the industry out. Next 
they would have to face the fact that control of the 
wild food plants ot the cotton-stainer was by no means so - 
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simple in Trinidail as it had been in the Leeward and 
Windward Island groups. There were extensive areas 
of tropical forests in this island which doubtless con¬ 
tained food plants of which science might not yet be 
familiar. 'I'liere might be trees of the said family as 
the silk cotton w-hich would provide alternate hosts for 
the Stainer- Secondly they had to consider the soil of 
Trinidad. He was referring chiefly to soils on which 
less than 6® inches of rain per annum fell. He did not 
think cotton could he grown on wetter soils, but there 
were no climatic drawbacks to the growth of cotton 
provided jjeste were kept in check. There were suitable 
soils at Chagiianas and in the neighbourhood of the' 
Imperial College of Tropical Agriculture, also certain 
areas in Mayaro. It would be a matter of survey to 
vdetermine what areas were most suitable. 

Types Op Cotton. 

The Imperial Department of Agriculture and the 
‘Trinidad Department of Agriculture had been carrying 
• out experiments as to the types of cotton that could be 
. grown here and their conclusions might be summarised 
thus. Sea Island Cotton could be grown very success¬ 
fully provided it was planted at the right time of the 
year- It should be planted fairly late, so as to allow 
three months of vegetative growth and the crop should 
be allowed .t® mature in the dry season. Egyptian cotton 
would not do well in Trinidad. It was far too sus¬ 
ceptible to attack from the external boll. As soon as 
it was introduced into a humid climate, it failed to do 
well- The third type was Upland cotton. This was 
^blso known as the ordinary American or bread and 
cheese -cotton. This cotton would grow very well here. 
It was however liable to leaf spot during the latter 
stages of the crop. He mentioned that there was not 
. much in the line of fungus which attacked the cotton, 
hut the cotton stainer attacked all varieties of cotton. 
Erom the commercial point of view if Trinidad was to 
- grow cotton he did not think there was any type ih 



existence at present wMch could be said to be the best 
type. They would bare to breed a type to suit this- 
Colony. It was no use bringing American cotton and ' 
planting it here and expect it would be ^own success¬ 
fully right away. They were inflicting a hardship on 
■he American plant in bringing it to Irinidad and 
jxpecting it to grow well. He-thought American cotton 
from India would do better here than American cotton 
from America. Sixty years ago during the American 
Civil War a good deal of American cotton was grown 
in India but its cultivation was afterwards abandoned. 
Por years afterwards they continued planting American 
cotton, and a good many trees which stood in the 
fields were re-selected and grown. The variety of 
American cotton from India had done very much better 
at the Imperial College at St. Augustine than the 
ordinary American cotton. The type of cotton they 
should grow here should have been one that the 
spinners would take in any amount—cotton that would 
he readily saleable. The best type would he something 
like the superfine Egyptian cotton. He stated that 
there was no doubt that such cotton could be bred here.. 
They had the material at the Imperial College to do it 
and they were now making extensive hybridisation 
experiments. Continuing the lecturer referred to the 
cotton hybridisation experiments conducted by Mr. 
Thornton in Tobago a few years ago until wiped out by 
the • cotton stainer. He mentioned that the cotton 
industry in the Bahamas had been wiped out by the 
Stainer. Beferring to the activities of Dr. Mason a 
former member of the College on cotton growing in - 
Africa, he stated that from recent papers from him he 
had learnt that a large proportion of the boll had been 
attacked by the cotton stainer, and the people in Africa i 
conld consider the experience of the West Indies be¬ 
fore deciding to grow cotton extensively as a crop. 
The only other pest be thought necessary to refer to 
was the Trinidad boll worm. It had attacked the- 
cotton trees at the College but it did not give very 
much trouble as it had here too many animal parasites. 
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In conclusion he stated that lie had always been 
interested in cotton growing and was glad to direct his- 
attention to it in Trinidad, 

Professor Ballou asked whether a certain type of 
local cotton was not less attractive to the cotton stainer 
than other varieties and whether it would not be well 
to institute experiments to get this resistant type while 
at the same time improving the quality of the fibre. 

Mr. Harland replied that there were two chief 
semi-wild varieties here viz; the kidney variety and 
the green seed variety. The kidney variety was more 
attractive to the stainer and was closely allied to Sea 
Island Cotton. Native cotton stood up better to the 
stainer than American cotton. He thought experi¬ 
ments of hybridisation with the resistant type would 
be of interest. ^ ■ 

THE VALUE OF CHABCOAL. 

Very few small poultry keepers realise the value 
of Charcoal in cleansing the fowls’ system and keeping 
away disease. Many birds which appear out of con¬ 
dition owing to digestive troubles or other complaints 
can be brightened up and restored to health by having 
free access to a hopper of prepared charcoal, but as 
with grit, it should not be mixed with the food, forcing 
the birds to eat more than they require. 

Prepared charcoal is sold by most dealers in poultry 
foods. If the birds are provided with a dust bath of 
ashes it will be noticed that they will readily pick out 
small particles of charcoal or wood ash while dusting 
themselves. Green sticks make the best charcoal, and 
in preparing it at home, the best method is to enclose 

a few at a time in an old tin box and embed it in the 

middle of the kitchen fire overnight. By the time the 
fire is raked out in the morning the charcoal will he 
found ready for use. The charcoal should be supplied 
in a hopper in the same way as grit and shell.— 
^African Poultry Magazine and Small-holder, Vol. 
xriII., No. 150. : ■ / ■ :}, i 
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DRAINAGE AND CROP PRODUCTION IN 

INDIA. 

BY 

Albert Howard, C.I.E., 

Imperial SGonomic Botanist, 

AND 

Gabrielle L. C. Howard, M.A., 

Second Imperial Beonomic Botanist, 


The present may be described as the era of recon¬ 
struction. Ideas which were current five years ago 
have since been proved obsolete. Agriculture, which 
is concerned with the production of food and of raw 
materials, is now recognized as one of the key industries 
of the modern world whose development must be 
fostered by all the resources of the State. One of the 
main problems before the Indian Agricultural Depart¬ 
ment is the discovery of the best means of making the 
soil yield a higher dividend. This involves the recogni¬ 
tion of the factors which limit production over large 
areas and the discovery of the best way of putting 
them out of operation. One of these limiting factors 
is defective soil-aeration. At the Lahore meeting of 
the Indian Science Congress, one of the subjects dis¬ 
cussed was the aeration of the soil and its bearing on 
flood irrigation in the arid regions of North-West 
India. It was shown that successful irrigation involves 
more than the mere application of water and that the 
aim of the irrigator should be the provmon of imter in, 
sncJi a m,anner as to interfere as little as possible with 
the aeration of the soil. The present paper attempts 
to deal with another aspect of soil-aeration, namely, 
inadequate drainage—a matter of particular importance 
in many parts of India. Over large areas nourished 
by the monsoon, this factor bars progress. Its removal, 
however, is a matter which often lies outside the scope 
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uf tlxe A-gricultural Department and its mere consider¬ 
ation involves a multitude of other interests—those 
of the cultivator, the landowner, the revenue authorities, 
the engineer and the sanitarian. As the years pass, 
we are more and more impressed with the importance 
of drainage in the agricultural development of India 
and the present opportunity is taken of bringing the 
subject forward once more. The connection between 
drainage and soil-aeration is not always clearly re¬ 
cognized. The essence of drainage, from the plant’s 
point of view, is the maintenance of the oxyaren supply 
of the soil water. In the case of ordinary dry crops 
like wheat, all that is necessary to bring this about is 
an adequate gaseous exchange between the atmosphere 
and the pore-spaces. In water culture, of which rice 
is perhaps the best agricultural example, it is essential 
that there should be a very slow movement of oxygen¬ 
ated water round the feeding roots. Sometimes, when 
the country is flooded, dry crops have to change over 
for a time to water culture. As long as the flood water 
is in movement and the aeration of the roots is pro¬ 
vided for, little or no damage results. 

In the plains of India, defective drainage arises 
during the monsoon from two distinct causes. In the 
first place, where the soils are on the stiff side, local 
surface accumulations of rain-water rapidly lower the 
fertility. In the second place, the sub-soil water often 
rises to such an extent at a time when the flow of the 
rivers is impeded that little or no general drainage is 
possible over large tracts of the alluvium. These two 
aspects of the subject will be considered separately. 

SuRi’Acii Waxek-logging. 

On the stiffer loams of the Gangetic alluvium, 
local unevennesses in the crops are very common. Any 
partial holding up of the surface drainage by irrigation 
channels and any slight concavity of the fields, due. to 
depressions or to the misuse of iron ploughs, are in¬ 
variably followed by poor weak growth which exhibits 
all the characteristics of nitrogen starvation. That the 
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loss of fertility is largely due to denitrification is proved.' 
by the results of an experiment carried out at Pusa in 
1910. In that year, a plot of heavy land was purposely 
water-logged during the month of September in order 
to compare its behaviour with normally managed land 
on either side. Across the middle of the plots a strip 
was manured with 4 cwt. of nitrate of soda to the acre 
just before sowing the wheat. The effect of a month’s 
water-logging was to reduce the yield of wheat by- 
about 16 bushels to the acre. 

In another case at Pusa, a portion of a rather stiff 
piece of land was similarly water-logged during Sep¬ 
tember, 1917 and sown with Java indigo the following 
month. The effect of the water-logging on this- 
leguminous crop was very marked. Pive months after 
sowing, equal areas on the water-logged and control 
plots were taken and the heights of the plants were 
measured. On the water-logged plot, the average 
height of 200 plants was 10‘4 cm., on the control the 
average height of an equal number of plants was 28*0 
cm. When the root-system of the plants on these 
plots was examined it was found that the first effect 
of water-logging was to restrict the roots to the upper 
layers during the first few months of growth and to 
change the general character of the root-system. 

The loss of fertility through denitrification is not 
the only consequence of surface water-logging. The 
physical texture of the soil is profoundly affected and 
when the land dries it is difficult to obtain the ideal 
crumb structure. The clods do not readily break down 
under the beam and the soil is gummy to the feel. 
Colloidal substances appear to be formed under these 
anaerobic conditions which not only hinder the form¬ 
ation of a good tilth but also prevent percolation. It i& 
quite common at Pusa after a very heavy monsoon to find, 
the pore-spaces near the surface almost entirely filled 
with water for some considerable time after the level 
of the rivers and of the ground water has begun to fall. 
The surface soil does not seem to be able to drain. An 
improvement in the texture follows if the surface- 
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drainage is improved and in cases where organic matter • 
has recently been added to the soil. The gummy sub¬ 
stances do not then seem to be formed to any great 
extent and the clods readily break down. These 
matters urgently require exact and careful investigation 
and it is diiOacult to suggest a more promising fieli of 
work for the soil physicist in India. 

The extent of the annual loss in the plains of 
India due to surface water-logging will be apparent 
if w^e consider tlie benefits which result from improved, 
surface drainage through the adoption of the Pusa- 
system. This method consists in dividing up the area 
to be drained into units not more than four or five ■ 
acres in extent separated by trenches. These trenches- 
are about four feet wide and two feet deep with , 
sloping sides and grass borders. The run-off passes- 
over these grass borders and is led away to low- 
lying rice areas while most of the silt is retained on 
the field. By this device, each field has to deal with 
its own rainfall only and the run-off is strictly con¬ 
trolled. 

The improvement in fertility and in the case of 
cultivation which results from surface drainage are 
almost past belief. The Botanical Area at Pusa has 
been transformed by this means. The yields have- 
increased, the plots produce even crops and the tilth. 
of the stiffer areas, which was formerly poor, is now 
vastly improved. Several of the estates in Bihar have • 
adopted this system which the surrounding cultivators 
are now copying. As an example of the results obtain¬ 
ed, the following report, dated November 16th, 1914,! , 
from the Manager of theDholi estate may be quoted 

“ I have now some 500 highas at Dholi and my 
outwork, Birowlie, drained by surface drains on the- 
Pusa system. 

“ The improvement of all the lands is very marked,.. 
especially at Dholi' where most of the lands are on a 
slope and the high lands suffered from loss of soil from 
rain-w'ash and the lower lauds used to be water-loggedi 
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•at tlie time wten tliey should be cultivated for mM 
and indigo crops. 

“The advantage derived from the drainage is most 
i marked in the low-lying lands which were formerly 
my poorest lands and these last year gave me as good 
• or better returns of wheat and indigo than the high 
lands; and 1 am certain will still further improve. 
These lands I am now^ able to keep cultivated through 
the rains and to sow them at the same time as the 
higher lands.” 

The most convincing proof however of the advan¬ 
tages of the adoption of this system on the Bihar estates 
is to be found in the rents paid by the tenants of 
drained land. On the Dholi estate, several areas, 
which previously could not he let to tenants at all and 
which had to he put under cheap crops like oats, 
fetched high rents when surface-drained. In 1914, 
one of these drained areas under chillies was lot for 
ninety rupees a bigha, another under tobacco for one 
hundred and fifty rupees a bigha. The improvement 
in soil-aeration which followed the construction of the 
: surface drains thus rendered possible the substitution 
■ of money crops for cheap crops. 

The Peevention of Deainaoe. 

Another aspect of drainage must now be considered 
As the rain-inundated region of the Gangetic delta is 
approached, a well-marked rise in the sub-soil water- 
level takes place after the monsoon has set in. This 
is particularly the case in North Bihar where the flow 
of the rivers is soon checked by the rise of the level 
of the Ganges. The result is that the rivers overflow 
and the low-lying areas go under water. The rise in 
the level of the rivers is followed by a rise in the 
waiter-level of the wells. 

Bihar ground-water and river-level curves have 
proved to be of particular interest in the study of the 
wilt disease of Java indigo. It is fouad that this deep- 
rooted plant ceases to thrive when the general drainage 
•iajf the country stops and often dies off altogether due 
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to wilt. It appeared from numerous observations in 
the field that indigo wilt is caused by water-logging 
wliicli leads to the destruction of the line roots and: 
root nodules. This view has been established by direct 
experiments in lysimeters in which the drainage can 
be stopped a.t will. At the beginning of the monsoon 
of 1918, Java indigo was grown in two sets of lysi¬ 
meters. In one set, alluvial soil obtained from the 
Kalianpur farm near Cawnpore was used, in the other 
set, light Pusa soil was employed. The Kalianpur soil 
is exceedingly rich in available phosphate (0‘318 per 
cent.) while the Pusa soil, when analysed by Dyer’s , 
method, gives very low figures for available phosphate - 
(O'OOl per cent.). 

The results may be summed up as follows:— 

(1) In both Pusa and Kalianpur soil the indigo 

in the lysimeters with free drainage escaped 
wilt. 

(2) "When the drainage openings were closed and 

water-logging from below took place, all 
the plants were wilted in both Kalianpur 
and in Pusa soil. 

(3) The wilt in the Kalianpur soil (rich in avail¬ 

able phosphate) w'as much worse than in 
Pusa soil (said to be low in available phos¬ 
phate). 

(4) The grow'th in Kalianpur soil was much slower 

than in Pusa soil. 

In these lysimeter experiments, the stoppage of 
drainage brought about an interesting change in the 
root-system of the indigo and caused the lateral roots 
to run near the surface. 

Sub-soil Dkainagi. 

Another aspect of drainage must now be briefly 
considered, namely, suh-soil drainage by means of tiles. 
The openings for this system in India under present 
conditions are however much fewer than for surfacfr 
drainage. ’.I’he cost per acre of laying tile drains is-■ 
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considerable and further, if the work is to be of use, 
it must be well done. Sub-soil drainage would natur- 
ally only be attempted if surface drainage is found to 
be insufBcient to improve the aeration of the soil. The 
heavy, black soils of peninsular India afford perhaps 
’ the best opening for this class of soil improvement. 
As is well known, these soils expand when wetted and 
the crops only do well if the amount and distribution 
of the rainfall is particularly favourable. Heavy, long- 
continued rain is almost as harmful as actual famine 
conditions. Particularly is this the case with cotton 
which never yields well in wet years. Interesting and 
valuable results have been obtained by Mr. Allan on 
the heavy black soils at Nagpur where, by means of 
' sub-soil drainage, marked improvements have been 
. shown possible. By means of shallow sub-soil drains, 
Mr. Allan obtained the following advantages:— 

(«) Surface cultivation is rendered possible even 
in wet years and the land can be kept 
clean. 

(6) The crops grow faster, are healthier and 
yield better. 

(c) The root development is improved and the 
resistance to drought is increased. 

Mr. Allan’s results were obtained on the ordinary- 
heavy black soils at Nagpur. The most productive of 
this class of land, however, are the garden lands irri¬ 
gated by wells or tanks. These fields are very valuable, 
are often well cultivated and large quantities of manure 
■ and irrigation water are annually applied. They suffer 
i little from erosion as they are constantly under crop, 
the surface is generally even and tne area of each field 
is small. By means of sub-aoil drains discharging into 
. irrigation wells it be possible not only to increase 
the yield and the number of crops per year hut also, 
by improving the aeration, to diminish the amount of 
manure and irrigation -water required. There seems to 
be a very promising field of investigation in developing 
the rich garden lands of the Bombay Presidency and 
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tlie old poppy fields of the Malwa plateau. Already a 
great deal of capital has been sunk in these fields. Iheir 
owners are often well-to-do men who could easily afford 
to sink some of their savings in sub-soil drainage if this 
proves to be a success. The matter is one w'ell worthy 
of careful investigation. 

The WinER Aspects op Drainage. 

While the cultivator can often do a certain amount 
to improve the surface drainage of his fields he is quite 
unable to cope with the larger aspects of the subject. 
Observations indicate that in many parts of India the 
surface drainage of large areas is defective and the 
crops suffer from poor soil-aeration. In some cases, 
this is due to the existence of extensive shallow, cup- 
■ shaped depressions which are unable to discharge the 
run-off quickly. In others, the general surface drain¬ 
age is partially held up by roads, embankments and by 
bridges provided witli insufficient water-way. Such 
problems are clearly beyond the means of the zamindar. 
They need for their solution the services of the engi¬ 
neer. A detailed drainage map of the area to be 
improved is obviously the first condition of success. 
From an inspection of some of these areas in the plains 
it would appear that a great deal could be done by the 
provision of a system of drainage canals by which the 
run-off can be passed either into rivers or led slowly 
through rice areas at a slightly lower level. 

The difficulty in matters such as these is to make 
a successful beginning. Tlie first step appears to be 
the study of the general drainage of a few of these 
partially water-logged tracts of the alluvium, the pre¬ 
paration of a drainage map combined with a study of 
the rivers where this is necessary. The drawing up of 
definite working-plans would follow and progressive 
landowners would probably be found who would be 
willing to execute a small project under direction. 
'These proposals do not involve a great deal of expense. 
A certain number of engineers with the necessary 
agricultural insight in all probability exist in the 
country now and, if set to work on this question, would 



rapidly justify themselves. Their assistance in this 
matter is essential. The cultivators and zamindars 
are so intent on their own small areas of land that 
they cannot be expected to evolve a scientific scheme 
of drainage for the country-side. Clearly it is for the 
State to provide a directing hand. In this direction a 
step forward has already been made by one Indian 
province. In the Punjab Government Gazette of 
September 28th, 1918, the constitution and duties of 
a Drainage Board for the province were announced. 
In the Government Resolution on this matter it is. 
stated that “ water-logging is due to many other causes 
than seepage or over-irrigation from canals, for 
instance imperfect natural drainage or the obstruction 
of natural drainage by roads, railways, irrigation chan¬ 
nels and zamindars’ embankments. The evil is of 
steady growth in parts of the province and in some 
places threatens not only the prosperity but the health 
of the rural population and involves also serious loss; 
to Government revenue. Hitherto it has been dealt 
with only spasmodically. There has been no settled 
policy either for investigation or for action. The 
question should, therefore, now be taken up for the- 
province as a whole.” 
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NATIVE BIEDS OE GEORGETOWN. 

By J. J. Quelch. B.Sc., London. C.M.Z.S. 

( Concluded,) 

Quite different from the preceding tyrant birds, but 
inhabiting the same districts on the outskirts of the 
city, are the little spine-tails commonly known as rootie 
(Synallaxis cinnamomea), evidently so named from its 
cry. They are about inches in length, of a rich 
rusty-red above, Avith white under surface and with a 
yellow chin. The tails are very spiny, the shafts of the 
quills projecting some distance beyond the plumes. The 
bill is long and slender. 

These little spine-tails are tlie only town representa¬ 
tives of the large family of American bush creepers or 
spine-tails {Dendrocolaptidae), which altogether number 
more than 200 species. They are usually, throughout 
the family, of some shade of brown; and in their bills, 
feet and spiny tails, the typical forms approach the true 
creepers of the Old World, with which they closely agree 
in habits. They are, however, chiefly forest birds, and 
but few of them, as in our common rootie, resort to the 
reeds and rushes in open swampy lands, and to the low 
bush in waste or grassy places. 

Of the large groups of the cotingas or American 
chatterers, and the manakins, which furnish so many of 
our most brilliantly and distinctively coloured forest 
birds, there are no representatives to be found about the 
town, but of the large group of tlie American bush-shrikes 
and ant-thrushes {FormicmUdae), which, as a rule, are 
confined tO' the dense forest, one large and typical 
species, known as check-bird (Thamnophilus doUaUis), 
occurs, and by no means sparsely. This bird is about 
inches in length, and is readily recognised by the close 
white and black bands which cover the whole body above 
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and lielow in tlie lualCj alternating with each other, while 
the head is blac^k with a concealed ci*est of white feathers. 
IThe females ai‘e very different from the males, the 
plumage being of a prevailing rusty-red tint with dark 
striations on the neck, while below it is of a pale 
reddish yellow, with pale Mack striations on the throat. 

The check-bird, like the members of the family gen¬ 
erally, has a strong, hooked, shrike-like bill, with which it 
can protect itself even against the birds of prey which it 
attacks and pursues with a loud, liarsli cry. It feeds 
Tipon insects generally, larvae and ants included; and is 
a lively bird, constantly on the move, nttering a by no 
means pleasing cry, made np of a succession of harsh 
and loud sounds, like the other songless birds generally. 

Up to this point, only the meml>ers of the great order 
of the Passeres have been considered, but there are 
representatives of many of the other orders. Thus among 
the great oronoque trees in the Botanic Gai'dens, a 
small woodpecker (Piemmius spilogaster) will almost 
always be seen, jumping about from branch to branch, 
and climbing up and around, tapping the bark with their 
little bills, making the characteristic sound of the wood¬ 
pecker’s knock, though much fainter than made by 
the ordinary members of the group. 

These little birds, though possessing the wedge-shaped 
bill and the zygodactyle feet, two toes forwards and two 
backwards, of the group of Picarian birds, have soft 
rounded tails, not the stiff sharpened spiny tails char¬ 
acteristic of the family. They are about 34 inches in 
length, brown above, crossed by indistinct yellowish 
and reddish brovm bars, with a Mack head,, the feathers 
IiaTung scarlet tips in the male, and the nape tipped with' 
white ; viiile below, they are barred with, black, the 
hinder ]jarts being blotched with the same colour. 

In various parts of the town, but very commonly on 
ihe outskirts, five species of the family of the cuckoo^ are 
to be found, two of which are forms of tlie genus Orofo- 
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iphuga, characterised by keel-like crests on the upper 
part of the beaks. The smaller species (.C. ani), about 
I’J, inches in length, is one of the commonest of our birds, 
•both in town and elsewhere. In these, the crest of the 
bill is continued from base to tip; while, in the larger and 
less common form (0, major) about 18 inches in length, 
’the crest is depressed towards the middle and gradxially 
becomes lower to the tip. They are both of a deep black 
•colour with violet-blue reflections, which are brighter, and 
much more definite in the larger s])ecies especially on the 
wings, tail and under surface of the body. The greater 
snumber of the feathers on the neck, shoulder and breast, 
iire patterned on the edges with paler coppery or bronze 
•blue, much more marked in the large species. 

The habits of these tw'O birds are somewhat different 
—the commoner species living in large flocks, and even 
building their nests together gregariously, and fre’quent- 
ing the pastures and roads as well as the low bush, 
•especially whei>e cattle are kept, in search of larvae and 
other insects ; while the larger are seldom seen more than 
two together', not on the ground, but in the high trees 
and tall shrub's. 

The flesh of these birds, owing to an unpleasant 
flavour, is not considered good for the table ; tbougb it is 
used among the older black creoles as a medicine for 
those subject to fits, for whom it is supposed to the (Ex¬ 
tremely beneficial. 

Another common member of this family is the bird 
known as wife-sick (Diplopterm naevkis), about 10 inch¬ 
es in length, w’hich is often to be heard among the 
bushes whistling out the melancholy notes from which itss 
common name is taken. The beak is rather short, and 
Ihe tail long and gi'aduated. The head is crested with 
black and I’ed and furnished with a pronounced white 
upper eye-streak, and the upper sitrface is marked wuth 
dark centres to the feathers outlined by reddisb-grey. 
The Tinder parts are white or gi'eyish, with a reddish- 
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brown tinge on the front of the neck. They feed chiefly: 
on insects, and they will often be noticed catching these; 
on the ground or among the bushes. 

The remaining cuckoos are two species of the genus- 
Cocci/gus, and are commonly known by the name baby- 
ibirds. The smaller {C. americanus), less than 12 inches 
in length, is of a shiny coppery brown above, with a 
white or greenish-white under surface; while the larger 
(0. minor), more than 12 inches in length, is of a pale- 
shiny brown above, with a, pale bluish grey head, and 
with the throat brownish white, the rest of the under 
surface being of a pale reddish-brown or yellowish 
tint. The tails are long and graduated in both species, 
black or brownish black, with large white spots. The 
bills are long, curved, and black, the under mandible 
being yellow at the base. These birds are sometimes- 
seen among the lai'ge mango and sour-sop trees about ther 
town, where, except they are in the act of catching in¬ 
sects, they remain as if dead to their surroundings. The 
name foolish-bird is also applied to them. Like the other 
members of the family they are typically zygodactyle. 

Occasionally, the large collared kingfisher {Oeri/le 
torquata )—easily recognised by its large size (about 16 
inches in length), its crested black-streaked head with 
long wedge-shaped formidable bill, its prevailing blue 
colour, white.spotted behind, its white throat and collar 
and its rusty-red belly—together with the small green 
king-fisher (Cen/le supercilum)—recognised by its small 
size, its prevailing bronze-green- above, its short-crested 
head with a red spot before the eye, while the undey 
side is of a rusty red in front with a collar on the sides 
of the neck, and pure white behind, the breast being 
crossed by a green band in the female—will be seen either • 
near the lakes in the Botanic Gardens or along the 
Lamaha canal at the back, perching on the branches or - 
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■4ry sticks overhanging the water; but as these are only 
-rarely to be seen, and are few in number, no more de¬ 
tailed mention of them is necessary. 

Very occassionally, the long-tailed paradise jacamar 
iUrogalba parailisea),a.hoi\t 11 inches in length will be 
met with about the bushy parts on the outskirts of the 
town, but these are evidently, from the very rare occa¬ 
sions on which they are seen, but casual visitors. They 
will readily be recognised by their long, sharp and 
straight, triangular bills, their bluish bronze-green 
plumage above and below, the brown tint on the head, 
and a large white gorg(‘t beneath, while the tail and 
especially the two central feathers are extremely long. 
They are quiet, sluggish, inseetivoi’ous creatures, and are 
generally seen perching in the same place for long 
•periods. 

One of the most important of the families of the 
Picarian birds is that of the humming-birds {TrocMli- 
‘dae), which, with the swifts (Cypselidae), are often 
separated into a distinct group, the Macrochires, owing 
to the great development of the wings, the arrangement 
of the feather tracts, and other characters in which 
:they agree witli each other. 

The humming-birds ai-e easily recognised by their 
:tMn, generally elongated bills, which in the young nest- 
.lings are quite short with a wide gape like the swifts^ 
.their thin and smal] fe<‘t, rendering them incapable, like 
the swifts, of perching on the ground; their long and 
pointed wings of 10 primary quills, moved by immense 
.muscles, enabling them to niaintain a sustained flight 
.and to remain, as it were, almost stationary in the air 
for long periods; their 10 quilled tails; and their bifid 
tongues, moved by long occipital muscles’, as in the wood¬ 
peckers They are fierce, pugnacious birds, often fight- 
.ing with pach other, and frequently attacking and pur- 
isuing large tyrannical birds, such as the kiskadees and 
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Ihe hawks. Their food consists chiefly of insects, which', 
they i»ick oixt of the nectarine parts of various flowers. 

The varioxis parts of the plumage of the huinming- 
hirds, such as the head, neck, back, throat; cheeks; 
breast, belly and tail, as a general rule, present some of 
the most brilliant colouring to be found throughout the 
wide domain of nature; but it is a noteworthy feature, 
that in nearly all these parts, the full blaze of brightness 
is oidy perceivable at different angles of inclination to; 
tlie eye, so that the richness of each part is only perceived 
sei-arately. This is in marked, contrast to the representa¬ 
tions given in the various works on these birds, where 
for purposes of identification, all the possible tints to be 
obtained, ai‘e exhibited as obtainable at the same time, 
forming pictui’es of unsurpassable, but of utterly un¬ 
obtainable beauty. Many of the most ornate, when,’ 
looked at in certain positions, often present an altogether 
dull appearance in all parts, though when inclined and, 
seen against the light, their sheen is peiffectly dazzling:. 

About a dozen species of these birds may be obtained^ 
in or around the town, though many of them are only 
seen at rare intervals about the trees and the flOAvering 
plants on the outskirts of the city. Such is the case 
%Adth two species of the hermits which are easily recog¬ 
nised by their elongated curved and coloured bills, their 
dull green and reddish-brown plumage and their long 
W'hite-tipped graduated tails. The larger species (PJine- 
thornis superciUosus) is aboxit 6 inches or more in 
length, with a very long bill and the two central feathers ; 
of the tail very elongated; while the smaller {Pygmm- 
ms longuomreus) is about 3i inches in length, Avith the 
central tail feathers but slightly longer than the others. 

The broad-winged sabre-wings (Campglopterus lar- 
gipemm) are equally as uncommon as the hermits. They 
will at once be known by the very broad and flattened' 
quills of the primary feathers, and their unforked tails. 
They are about 5 inches long, green above and grejisli- 
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below, the outer tail feathers beiug broadly tipped with 
Avhite, and their bills long and strong. These are some 
ot the most pugnacdous of the family. 

The mango humming-birds {Lainponm) are extreme¬ 
ly eoimnoii about the town, and two species, nearly 5^ 
inches in length, are at times obtainable whose brilliant 
metallic violet-blue, bi’onze-gTeen and red tails will easily 
mark them. In both species the bills are long and strong, 
and the upper surface of the IkkIv is of a rich grass or 
golden green colour.. In the one {L. violicauda) the 
throat and breast are of a deep blue-black, fading into 
deep blue at the sides, while the belly is grey with a cen- 
ti*al black longitudiual stripe; and in the other (L. gra~ 
minens) the thi'oat is deep grass green wdtli a black 
breast, and grey belly with central black stripe. The 
females are p-ale grey below with a. central stripe* of black, 
while the young males are to be found in various changes 
of plumage between the colours of the two adult sexes. 
A oonimon stage, which seems to persist for a long time, 
shews some che-stnut-red on each side of the throat. , 

The fairy humming-birds {MdioiJir'nc auritm), about 
b inches in length, are also often seen about the town. 
In these the hills are wedge-shaped and shorter than 
in the foregoing sp>ecies; the upper surface is of a rich 
gras.s-greei); the underneath of a pure white, spotted in 
the young birds; and the tail is long, especiall.y in the 
females, and graduated, the outer feathers beiug white 
wdth black bases, and the ceidral ones blue-black. 

The ruby and topaz {Chrgsolmnpis moseJiitm) iti oc¬ 
casionally met with about towm, but is much more con- 
mon outside. The male will at once be knoAvn by its 
brilliant ruby-red crown, and its reddish golden throat. 
!The female is comparatively dow'dy. They are about 4- 
inches in length, and will be recognised by their short, 
thin Mils, a great part being hidden by the feathers 
wiiich run for a considerable distance beyond the gape. 
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The wliite-tailed gokleii-lliroat {Chrysohronchus cire^i- 
cens), about 4 incbes in length, will he known hy it« 
rather long and slightly eurved coloured bill, its rich 
golden colour above and l)elow, the throat and breast 
especially tinged with green and superbly bright, and by 
the shining golden green tail, which is tipped with white, 
with the outer webs of the outer tail feathers almost en¬ 
tirely of the same colour. These birds well illustrate the 
apparent dullness of colour of many of the humming¬ 
birds when seen in certain positions, while in others, seen 
against the line of light, they are extraordinarily sheeny. 
This species is to be met with, though not commonly, on 
the outskirts of the town. 

The emerald humming-birds (Agyrtria) will be 
known by their rather long and straight, coloured bills, 
their plain gtass or golden green upper surfaces, their 
Ijronze and black tails and their w'hitish under sui’face, 
the throat being generally of a bright green. Two or 
three species, about 3i inches in length, occur about 
tovim, and are very common. In one (A. leueogaster) 
W'hich is extremely common in all parts, the throat and 
belly are white, the green of the sides almost meeting 
across the breast; while in another (A- tohacA), some¬ 
what less common, the throat is of a hrilliant grass green 
when viewed slantingly from the front, the edges of the 
feathers being darker. 

Another emerald, which is distingnivshed from A-. leu-' 
■cogaster by its smaller size, and much more bronze and 
golden green upper surface and sides, is also to he 
obtained. The males have coloui*ed bills and the, females 
black, and the species seems to he indistinguishable from 
14. cJdonopectus, exce-pt by Ihe slightly darker tail and 
the less pale-green head. It seems to he but a variety 
of this form. 

The blne-chinned sapphire (Eucepliala eaei'Ulea), 
-about 31 inches in length, is .also to be found on the out¬ 
skirts of the town, though they are by no means common. 
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TTliis will easily be tecoguisod l>y its bluisli-greeii tiut 
'below, deeper and brighter on the throat, while on the 
chin it takes on a dee)) pare sapphire-blue colour. The 
tail is dark blnish-parple, and its covering feathers above 
■ and below are biaglit green. 

The smallest of the group to be found about the town, 
and fairly coinmonly, is a tiny greenlet {ChlorosUlhon- 
■atala). This is less than 3 inches in length, of a rather 
dull golden green al)ove and brighter bluish-green below, 
"with a thin and short bill, and with a tuft of white on 
■each side aci’oss the hinder part, of the belly. 

Many of the commonest of the humming-birds, as men¬ 
tioned above, are to be found at almost any time in the 
‘day, in the Pi'omenade Gardens in the centre of the town, 
either on the wing or perching on the branches of the 
larger and less leafy treeSj Their nests are often met 
with in quite low bushes about the ordinary house- 
gardens. Their common name among the ordinary 
-creoles, is doctor-bird. 

The swifts are represented by one species {Chaetura, 
. spinicauda), Avhich is commonly mistaken for one of the 
swallows, whose external appeai’ance they closely re¬ 
semble, while their habits are identical. In structure, 
however, such as in tlie arrangement both of the feather 
tracts on the body and of the muscles of the toes and 
wings, in their nnnotched sternum or breastbone, and in 
“their lO-quilled tails, they agree with the humming-birds, 
while the swallows are exactly like the ordinary pas¬ 
serine birds. 

In the spiny-tailed swift, the wings are very long, 
the total length of the biid from the tip of the bill to 
the end of the wing's being about 6 inches. The colour 
is of a pi’evailing bronze black above and below, the 
rump, throat and spiny tail being paler. I have never 
..^een these birds about the houses in the city; but when 
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Ri'LMi ill the sky, they will be distinguished by their loug^, 
narrow wings and their proportionately more rapid, bat¬ 
like flight. 

Three kinds of owls will occasionally be met with,, 
one of which,^ the nbiipiitons barn or screech owl {Striie 
flammea) is extereinly icommon, especially about the 
cliiirches and the larger houses on the outskirts. This 
species will readily be known by its yellowish-brown: 
plninage, mottled with grey, yellowish-white, orange and 
Tdackish. much paler on the under side, and by the very 
distinct facial discs in the middle of which the eyes are 
placed. 

The second species {Scops cmtatui^) has been met 
with but once, in my experience, when two young ones 
were taken from the loft of a house in the Brickdam. i 
These are large crested owlsi, about 18-20 inche.s in 
length, of a deep or dull chocolate-brown, or brown¬ 
ish-red colour, marked with blackish, and with spots! 
of white about the head. 

The third form, the specta.cled-owD {Pulsatrw tor- 
qnata), is also a large bird, of about 20 inches or more 
in length. Their eyes are of a deep yellow or orange- 
yellow. The young birds are covered chiefly with fluffy 
white dowm. ehangiug to dark or blackish-brown above, 
.and yellowish or pale reddish-brown below, * while a 
white streak marks out the facial disc like a spectacle, 
and a dark brown band girdles the neck and breast like 
a collar. These birds have only been met with' on the 
outskirts of the town. 

The owls though hawk-like in many resects, are 
easily distinguishable by their generally well-marked* 
facial disc, and by their toes being turned two forwards 
and two backwards, as in the typical zygodactyle birds. 
Locally they are ajways mentioned by the lower classes 
as.‘hiighfeowls’’. V' ■ , : 
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Oi' tlie carrion-feeding birds or viiittires, three or 
four species of the genus Cathartcs' are to he obtained 
about the town. The common black-head or so-mlletl 
cari'ion crow' {Cartharics ntrata) may be seen at almost 
any time, in the streets, on the coco-nut or other high . 
trees, on the top of the houses, or circling over head. . 
Very frequently also, but seldom more than one at a. 
time, the red-lieaded carrion crow' or turkey buzzard 
(0. aura), may be met w'ith. These are much larger birds, 
abotit 30 inches in length, and are often referred to - 
as governoi' bird, and king or governor of the carrion 
crow's; but they cannot be conffmnded with the large 
king vulture (Sareorhamphvs papa) which is nev'er 
found in the neighbourhood of the town. 

Another species occasionally, met with is the orange¬ 
headed carrion crow {€. unibithuja), of about the same^ 
size as the common black-head, w'ith the shafts, of the- 
quills above and below' white. It seems to me doubtful, 
whether tlie yellow-headed vulture; ( (J. pernigra ), which 
is occasionally seen, is specifically distinct from this- 
form, even though its plumage is blacker and the shafts 
of the quills brow’n above. 

Of the great group of the haw'ks several are occar. - 
Sionally to be met with around the outskirts, and even, 
at times in the city itself, or are seen flying overhead. 
Their food is a very variable one, from fish and crabs by 
the mud flats, worms and snails by .the trenches, lizards, 
rats, etc., in the fields, to living birds wdiich they tear - 
to pieces during the shrieks of the victim. 

The tw'o most conspicuous are tw’o large brown amh' 
red buzzards, about 20 inches in length, which, from 
their frequenting the mud-fllats chiefly in search of crabs, 
fish, etc., are commonly known as erab-hawk and 
fish-haw'k. In the one the black-headed buzzard 
[{Buteogalhi^ aequinoetmlis), the upper surface is of a 
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.previiiling rudely aud black tint, with black bead, riaup 
and throat, and with ruddy under surface finely barred 
with black; while in the other, the black-necked buzzard 
{Busraellus nigricollis) the prevailing colour is chestnut 
red, the feathers with black stripes, those of the head aud 
neck all round of a yellowish-white with long black 
blotches, while the throat is marked by a very conspicu¬ 
ous curved black patch. 

The name chicken-hawk is applied indiscriminately 
to sevei-al of the smaller brown or slaty-coloured hawks, 
which, during early or adult life, are marked on the 
Tinder surface with dark bars or blotches. One of the 
commonest, generally to be obtained among the courida 
branches or mangrove stumps by the mud-flats, is the 
great-billed buzzard {Asturim, magnvrostris), about 1-fc 
■ or 15 inches in length, of an ashy grey colour, paler be¬ 
low, especially on the chin, and with the breast and belly 
closely baiu’ed with pale brownish-red. 

Another, somewhat smaller kind, is the common har¬ 
rier hawk (Micrasttir gilvicollis), of! a dull blackish 
brown, somewhat paler on the head and neck, white be¬ 
low, and with the breast and belly closely barred witjh 
-black; while a third, and very easily recognised form, is 
the common double-toothed or clckoo falcon {narpagu^\ 
Mdentatus), of about the same size, bluish or blackish 
slate colour above, and deep chestnut below on the breast 
and belly (nearly white when young), while the upper 
mandible bears two teeth on each side. 

Another so-called chicken hawk is the kite-falcon; 
'{Icthiia pluiiibea), of much the same size, but recognised 
h 3 ’ its bluish black above, paling to blue-grey on the 
“head, with black feathers round the eyes, and hlue-grey' 
“helow hecoming paler on the throat. But perhaps the 
commonest of these birds on the outskirts of the town 
"5s the crested or laughing falcon 
nuus), a larger bird of about IS inche.s in letfgth, browni 
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above and yellowish, y.’-hite below, the crested head and:. 
a collar round the neck of this latter tint and streaked 
with blackish brown, while the throat bears a dark and 
rather broad cross band. 

,There still remain to, be noticed some few. species of; 
birds which are commonly distributed about the neigh¬ 
bourhood of the town, and which are to be seen onj 
almost any occasion in favourable situations. Of these, 
three species of gulls are chiefly worthy of note, for;, 
they will always be seen about the river side in the har¬ 
bour. The large scissor-bill gull {Rhijncliops nigra) 
will at once be known by the peculiar'flattened (in a; 
vertical direction) and elongated bill, from yTich its 
name is taken; while the greater tern {Sterna magniros- 
tris) and the lesser tern {S. superciliaris) will also be. 
easily identified from their size and plumage, the former 
species, about IT inches in length, being of a bluish grey.' 
above with black head and of a xmre white below; 
and the latter about 10 inches in length, of simi¬ 
lar colouring, but much paler on the back, being almost, 
white. They will be readily distinguished from the true- 
gull (Larus atricilla), which is also occasionally to be- 
seen, by their longer and sharply p/ointed bills. 

Of the group of pigeons and doves, two species of 
Chamaepelia, known commonly as ground doves, are met 
With all over the town in gardens and unfrequented 
roads. The smaller C. griseola, nearly 6 inches in 
length, is of a pale ashy-brown above, paler and more 
ashy oh the head, and of a pale piirplish-grey below; 
while the larger, 0. passerina, nearly 7 inches in length 
is of a dhll bronze brown above, darker on the head, and 
much p-aler below, with the feathers of the head, neck, 
throat and breast, patterned with darker brown or black. 

In the Botanic Gardens, and on the outskirts of the 
town, in the neighbouihood of water, the small blue grey 
and .hrown herons { Ardea cpaiinra) are always to be met 
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These are coimuonly kuown as cliow (ow as ia 
how), on account of theii- cry, though the term shypooki 
is just as commonly applied to. them. 

The foregoing birds ai*e those which will be common¬ 
ly under notice in and around the towjU, and it is hoped 
that, though but briefly diagnosed, they will be found to 
be sufficiently characterised for recognition by all who 
may be desirous of becoming familiar with our feathered 
..friends and foes. 

Many other species may at times be encountered on 
the outskirts of the town, and along the sea or river 
border, or may be seen flying overhead; but space for¬ 
bids more than the bare mention of the chief of these. 
Such are the large tvhite herons {Ardea egretta), the 
small white egret (A. candidissiina), the bro,wn booby 
\{8ula fiisca) the common pigeon {Cohimha rufina), the 
.large ground dove [Engyptila rufaxilla), the blue quaak 
'{Nyctherodius violacem), the reddish crake {Porsana 

• cayemiensis), the blue moovheoi {PorpJiyrio martiniciis), 
the long-legged and long-toed spurwing {Parra jacana),^ 
the small spotted sandpiper {Tringoides macularius)^ 
the American golden plover ((?/irtr«dri/ts virgMcus), 

. the scarlet Ibis or curry-curry {Eiidocimus riiber), the 
bronze bush curry-curry {Harpiprioii cayennemis), the 
:.negrocop or jabiru (Mycderiaamericamt), the heri {Oi- 
conia maguari), the common .screecher parrot {Chrysotis 
■ oelwocep/mZa), etc; but these will be seen but at rare 
intervals, and are therefore hardly to 1)6 included among 
the birds of Georgetown,—with the exception of a few 

• Sl>eeies, such as the blue moorhen and the spur-wing, 
Wdiich, in the sL eltered precincts of the Botanic Gardens, 

- are making to themselves a resting-place and a home. 

Timehri Jourmtl, Vol. V. 
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ActRICUltural Census Returns. 


COMPARATIVE SUMMARY. 


Arms Under 

BRIT I.ACRES. 

Sugar-cane (under 

1922 

1923 

1924 

cultivation) 

60,761 

55,130 

57,200 

Sugar-cane (reaped) 
Rice (under culti¬ 

56,545 

50,510 

51,355 

vation) . 

49,070 

34,965 

29.406 

Rice (reaped) 

60,460 

38,715 

40,272 

Coconuts . 

26,600 

22,970 

25,188 

Cacao 

1,370 

1,903 

1,900 

Coffee . 

4,240 

4,096 

5,685 

Rubber . 

2,330 

2,080 

1,656 

Limes . 

660 

800 

710 

Provision Crops 

11,370 

11,924 

CROPS. 

14,443 

Sugar, tons. 

101,128 

90,758 

91,782 

Rice, bags of 140 lbs. 

545,360 

532,400 

673,610 

Coconuts, No. of nuts * 

22,352,000 15,923,000 12.303,000 

British; Guiana^ 

LIVE STOCK. 


Horses 

1,710 

1,610 

1,796 

Asses. 

6,170 

5,450 

6,176 

Mules 

1,750 

1,840 

2,300 

Horned Cattle 

111,900 

102,170 

113,315 

Buffaloes . 

190 

264 

176 

Sheep 

16,980 

15,365 

16,185 

Goats.. 

8,300 

7,965 

9,792 

Swine 

12,310 

11,864 

12,889 


■* Reliable returns not available. 





PRINCIPAL VARIETIES OF SUGAR CANE UNDER CULTI¬ 
VATION IN BRITISH GUIxVNA DURING 1923, 1924, 1925. 

E'u the Director of Science and Aifriculture and the Secretarjj of the British Guiana 
Sugar Planters Experiment Stations Committee. 


The following table shows the areas occupied by the principal varieties of canes under- 
cultivation for the crop of 1926, compared with those of and l92^'. 


AREAS IN BRITISH ACRES. 


V ariety. 

1923. 

acres. 

1924. 

acres. 

1925. 

acres. 

Increase or Decrease 
on 1924. 

Increase. 

Decrease. 

D. 625. 

36,444 

37,108 

37,413 

305 


Bourbon. 

1,506 

391 

323 


68 

D. 625 mixed 1 






with Bourbon & V 






other seedlings, I 

6,410 

7,126 

9,201 

2,075 


D. 145. 

3,969 

3,496 

2,649 


847 

B. 118, 

1,978 

1,656 

1,576 


80 

B. 208. '■ 

1,101 

625 

403 


222^' 

R.P. 8. 

844 

498 

461 


37 

Diamond 37. j 

312 

363 

316 


47' 

B.H, 10 (12). 

243' 

295 

190 


105 

Diamond 185. 

495 

173 

_ 


173 

Ba 6032. j 

300 

138 

89 


49 ■ ■■ 

D. 109. 

203 

125 

127 

2 


D. 419. 

606 

102 

84 


18 

Diamond 581. 

85 

! 85 

55 


30 

P.L. 2. 

64 

79 

103 

24 


D. 179. 

64 

52 

46 


6''; 

B. 4395. 

53 

■;52 

_ 


52 

.0. Transparent. 

416 

38 

29 


9 

D. 167. 

50 

37 

51 

14 


B.P. 20. 

75 

35 

30 


5 

E.P. 21. 

46 

! 29 

20 


9 

Java seedlings. 

56 

I'' 26 

20 


6 

D. 199. 

24 

24 

25 

1 


PX. 374. 

16 

16 

— 


16. 

Small areas of - ] 





[ 

other varieties 1 






& areas under j* 






■varieties unenu- i 






merated. J 

1,414 

149 

179 

30 


Total Estates’ 






Canes. 

56,774 

52,718 

53,390 

672 


Total Farmers’ 






Canet?. 

1,C40 

2,412 

3,800 



Totals. 

57.811 

55,130 

57,190 




* Areas at Pins, Anna Regina & Hops transferred to Farmers’ Canea. 
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The following table indicates the relative distribution of 
the various kinds of cane during the crops of 1921, 1922, 
1923,1921 and 1925. 


Variety. 


For Crops of 


1921, 

1922. 

1923. 

1924. 

1925. 

B. 625. 

56-5 

59-4 

65*4 

70*4 

70.1 

Bourbon 

3'5 

2-5 

2-7 

0*7 

0*6 

D. 62'5' mixed with Bour- ‘ 
D.bon axid other Beedliogs, 

13-9 

15-2 

11.5 

13*5 

17*2 

145 

7.5 

7-3 

7*1 

6*6 

4*9 

D. 118. 

4.8 

4*1 

3-6 

3-1 

: 2*9 

R.P. 8. 

1-6 

1-3 

1.5 

DO 

0*9 

B. 208. 

3-4 

3*0 

2.0 

1.2 

0-8 

Diamond 37. 

0‘2 

0.3 

0*6 

0*7 

0-6 

B.H. 10 (12) 

0*2 

0.3 

0*4 

0*6 

0-S 

D, 109. 

0-5 

0-5 

0*3 

0*2 

0.2 

Diamond 185* 

1*3 

1-0 

0*9 

0*3 

-- 

Ba 6032. 

0‘3 

0.4 

0*5 

' 0*3 


D.419. 

2-7 

1*6 

1*1 

0*2 

— 

Other Varieties unenum¬ 
erated. 

3*6 

3*1 

2*4 

D2 

1*5 


100.0 

100-0 

100-0 

100-0 

100.0 


Tronj the returns supplied by the Sugar Plantations, 
the distribution of the various sugar canes in cultivation 
for the crops of 1921,1922, 1923, 1924 and 1925, accord¬ 
ing to their origin is as follows:— 


'Variety. 

1921 

:-- 

1922 

1923 

1924 

1925 

Bourbon and other Varieties. 

8*8 

8*2 

9-2 

4*8 1 

5-1 

Java. 


0*4 

0-1 

! 0*1 

r 

0*1 

Barbados, 

4-4 

4*1 

3-2 

2-2 

1*4 

British Guiana 

Pins. Diamond & Providence. 

1 

3*3 

3*5 

3-7 ' 

2-6 

2*2 

Botanic Gardens, ' _ „ 

82.4 

83*8 

83-8 1 

90-3 

91*2 


IGO-O 

100-0, 

100-0 


IQQ-O 
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The average yields in tons of Commercial Sugar per 
acre of the principal varieties under cultivation for the 
crops of 1924, as deduced from the returns supplied by the 
Managers of the Sugar Plantations, were as follows:— 


Crops of 



B. H. 10 (12). 1 

Green Trans¬ 
parent 

D. 

145. 


Yields. 

1 Acreage. 

1 ! 

Yields. 

1 Acreage. 

! 

Yields. 

Acreage. 

.MeaB of all plantations 

2-13 

189 

2’12 

18 

1*99 

2,688 

Maximum reported 

3-20 

13 

2-37 

j 

4 

2*50 

10 

Minimum reported 

MO 

10 

2*00 

7 

1*61 

554 



Bourbon. 

i 

B. 208. 

D 118. 

Yields. 

Acreage. 

Yiel ds. 

Acreage. 

Yields. 

Acreage. 

Mean of all plantations 

1*98 

77 

1*86 

1 

614 

1*82 

1,451 

Maximum reported 

2-72 

16 

2*37 

271 

2-51 

222 

Minimum reported 

1-42 

4 

1*40. 

315 

1-21 

25 



Ba. 6032. 

! 

D 625. 

Mixed. 

Yields. 

Acreage. 

Yields. 

Acreage. 

Yields. 

Acreage. 

Mean of ■ all plantations 

1*82 

, 142-:'i 

1^81;;, 

28,797 

1*80 

7,791 

Maximum reported 

3-00 

30 

2-91 

2,575 

3-00 

33 

Minimum reported 

1-00 

■. 8: 

0-60 

1 

323 

0-60 

' i 

204 






Ill 



■ D 

419 

D 109. 


1 

Yields. 

Acreage, 

Fields, 

Acreage. 



Mean of all plantations 

1'80 

62 

1*43 

72 



Maximum reportd 

1-87 

59 

1-70 

50 



Minimum reported 

1*74 

3 

1 1‘13 

4 




Many of the smaller plantations, owing to the small labour 
rsupply, were not in a position to keep up their cultivations as 
they otherwise would have done, as a result of which their crops 
were short. It is desirable to record separately the results supplied 
by the Mana'gers of the larger and hence more favourably situated 
plantations. The results were :— 



BH10(12) 

Diamond 37 

D 625 


Yields 

Acreage 

Yields 

Acreage 

Yields 

Acreage 

Mean, larger ) 

plantations only/ 
Maximum reported 
Minimum reported 

2-35 

2*73 

1*68 

163 

71 

17 

2‘32 

2.43 

j 2*22 1 

364 

345 

19 

2*09 

2*91 

1*59 

22,651 

"'2,575 

291 



Bourbon 

D 

145 

- B 

208 


Yields 

Acreage 

Yields 

Acreage! 

Yields 

Acreage 

Mean, larger . \ 

plantations only J 

2.05 

54. 

2-02 

2,664 

1-86 i 

614 

M'aximum reported 

2*72 ■ 

16 

2-50 

10 

2-37 

■ 271 

Minimum reported 

1*42 

. 

4 

1.61 

554 

1.40 1 

! 

"315 



D 118 

Ba. 6032 ^ 

Yields 

Acreage i 

Yields' i 

Acreage' 

M!ean,' larger' plantations only 

l'*84 

1,316 

1-82 

: ■ - 142/' 

Maximum reported''V....: ■ 

2-51 

', ■'222'"'"^ 

3-00 

30 

Minimum , reported,,. ^.. 

1-21 1 

25:' 

l-OO 

8 
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The results o£ large scale field-trials with other 
varieties on the sugar plantations are shown in the 
following table;— 


Varieties. 

Average. 

Yield. 

Diamond '581. 

i 

81 

3.02 

Diamond 37. 

345 

I 

2.43 

D. 376. 

j 10 

2.30 

Java. 

1 

■ “5 

2.18. 

Diamond 185. ' 

164 

2.14 

P. L. 2. 

<51 

2.09 

E. P. 8. 

426. 

; 2.05 

I>. 179. 

44 

2.00 

D..167. 

1 17 ; 

1.95 

E. 3412. 

i 15 

1.90 

I 

E. P. 20. 

33 

1.84 

E. P. 11. 

27 

1.57 

P. L. 264. 

16 

1.31 

P. L. 374. ' 

t 

" 15 

1.22 
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THE BOLE OF PLA.NT PHYSIOLOGY IJI 
AGRICULTURE.* 


By Gabeiellb L. C. Howard, M.A,, 
Second Imperial Economic Botanist. 


I wisli to take the opportunity to bring before you 
a branch of botany which offers a wide and interesting 
field of work. As the immediate need, when agricul¬ 
tural investisjation was started in India, was for better 
varieties, that aspect of agricultural botany which 
deals with the improvement of crops is being extensive¬ 
ly developed. New varieties have boen produced by 
selection and by hybridization. The laws of inheritance 
are under investigation as well as the details of pollin¬ 
ation and their bearing on the principles underlying 
seed distribution. While there can never be too many 
w'orkers on the improvement of crops, I think the time 
has come when the claims of another side of agricul¬ 
tural botany, namely, physiology, should be 
emphasized. This seems a fitting occasion to bring 
physiological problems forward because they are well 
adapted to workers who are provided with laboratory 
facilities and a garden, but have not at their disposal 
the resources of an experimental farm. Investigations 
in plant breeding require an ever increasing amount 

■ of land and labour and many years of uninterrupted, 
time-consuming work. Further, if the results are to 
be of practical importance, the investigations must 
be continued in one locality. If economic develop¬ 
ments are to be achieved, a large organization like that 
of an agricultural department is required to test and 

■ distribute the new variety. On the other hand, the 
physiological interpretation of agricultural practices can 
be pursued with much smaller means as regards land. 
They are not so dependent on the locality or the season 
and can be carried on intermittently, a great advantage 

'' ^Fresidenkal address^ Section of Botafly, Indian Science'Congress, ■:'d‘attuary 10 
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wiiere research is only one of the duties of an in¬ 
dividual. Such investigations not only bring the 
■worker into touch with some of the most intricate 
scientific questions but also into contact with the living 
plant and with the practical problems of Indian agri¬ 
culture. 

In agriculture, the plant is the centre of the 
subject. It is the visible, living agent by which the 
materials provided by the soil and the atmosphere can 
be utilized for the service of man. This fact is not' 
always vividly realised. Modern developments in.- 
agricultural chemistry and bacteriology have brought 
the soil into prominence and tempt us to consider it as 
the active agent rather than the plant. Por instance, 
it is customary to speak of “ the soil producing a crop ” 
or “ the land yielding its increase.” Attention is- 
sometimes too exclusively concentrated on the con¬ 
dition of the soil without sufi&cient consideration 
of the roots which are to use it. Arable farming, 
is the endeavour of the farmer to make the condi¬ 
tions such that the plant will do ■what he wishes. His 
effort is to please the plant. The application of manure 
and the wdiole of the operations connected with tillage, 
which involve an immense amount of labour and 
thought, are carried out with the object of preparing, 
food materials and a habitat for the plant so that tbe 
latter may manufacture the products desired. The 
agriculturist is the servant of the plant. If he does- 
not provide a comfortable domicile, properly drained’ 
and aerated, with adequate food materials and 'waters, 
the plant retaliates by giving a poor return. In 
addition, the proportion of the various products yielded, 
namely, green vegetable matter, seed and fibre, depends 
on the environment. The agriculturist, therefore, be¬ 
comes master of the plant when, by modifying the exter¬ 
nal conditions, he can make it yield the largest possible 
quantity of the particular product desired. The soil can., 
be directly influenced by the agency of man by means- 
of irrigation, aeration, cultivation and manuring. Witln 
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the exception of mutilations, such as pruning, the plant 
can only be controlled through its environment. 

Effect of changes in the environmental- 
conditions ON THE NATURE AND QUALITY OF THE 

PRODUCE. 

I will give a few examples of the determination of 
the nature of the produce by the environment. Table 
I. shows the effect of over-irrigation on the relative 
yield of straw and grain in the case of wheat. 

Table I. 

Yield of wheat with varying quantities of irrigation Water 


Inches of irrigation water applied 

Bushels of 
grain to 
the acre 

Pounds of 
straw to 
the aero 

Pounds of 
straw for 
eack hushe] 
of grain 

Bushels of 
wheat for 
each inch 
of water 

5.0 

37-81 

2,986 

79 

7-56 


41-54 

8,801 

75 

6*89 

lOo 

43-68 

8,452 

i 79 

4-35 

15-0 

45-71 

' 8,954 

87 

8-05. 

25-0 

46-46 

4,811 

98 

1*86 

35-0 

48-55 

, 4,755 

98 

■ 1‘89' - 

50-0 

49-88 

I 5.882 

108 

1 '0*99' : 

^Widstoe. Principles of Irrigation Practice, 1914, 


Tt will be seen from the figures in the fourth 
column that raising the amount of irrigation water 
from five inches to ten increases the yield of straw and 
and grain in equal proportions. Eiirther additions of 
water give a greater proportion of straw. The' fact" 
that the actual amount of grain increases all the time 
shows however that the limit of grain production has not 
been reached. The physiological reason why over- 
irrigation should stimulate one form of growth rather 
than another remains to be discovered. 

The fact that heavy nitrogenous manuring often 
increases the vegetative growth and decreases 
amount of seed is an interesting example of the effect 
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of enviromment on the type of produce. Under such 
eircumstances, a large amount of weak, sappy growth 
without a corresponding increase in the amount of seed 
is generally produced. The evil effects on wheat are 
well marked in this country. With excess of nitrogen, a 
wery leafy crop with weak straw is obtained which easily 
lodges and is very liable to rust. Maturity is delayed 
and the hot winds dry up the plant before the grain can 
fill. In this case, as in many others, the depressing effect 
of a large supply of nitrogen on the yield of seed 
is partly due to the prolongation of the vegetative 
phase by excessive growth stimulation. This rapid 
growth also prevents the laying down of those 
substances like silicates which give strength to the 
straw. Many cases of reduction in the yield of seed 
can be explained by delayed maturity but this does not 
seem to be the only factor. The character of the 
growth also alters. 

The following table shows the relate e percentage 
increase in vegetation and seed produced in some 
leguminous crops by an addition to the nitrogen con¬ 
tent of the soil. Delayed maturity was not a factor 
in this experiment. It will be seen that not only does 
tbe effect on the seed and green parts of the plant 
differ but these three crops are markedly dissimilar in 
their reaction to the manurial treatment. The experi¬ 
ments were carried out in small pit cultures^ and have 
beon confirmed in subsequent years. 

1 Howard, A., and G. L, C. Some methods suitahle for the study o£ root 
development.' Agr.Jotw» of India^ Special Indian ' Science Congress Number 
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Table II. 

The effect of organic manure and sodium nitrate on the yield 
of some leguminous crops. 



Indigo 

1918-19 

.... 

Oram 

1918-19 

Sweet Peas 
1918-19 

Dry weight 
in grammes 

Ratio 

Er} weight 
in grammes 

Ratio 

Dry weight 
in grammes 

Ratio 

Veg. 

Seed 

Veg. 

‘^eed 

> 

Seed 

Veg. 

Seed 

Teg. 

Seed 

Teg. 

Seed 


gma” 









Cojctrol 

68 

32 

2-19 

719 

409 

1-76 

994 

259 

3-S4 

Organic matter 










Well rotted leaf mould 










10 per cent, by volume 




1,168 

403 

2’87 

2.175 

635 

3-99 


907 

577 

1-56 

1,1.36 

361 

3-14 

2,201 

526 

4*19 

,5 J, „ 


... 


1,276 

421 

3-03 

2,351 

525 

4'48 

Sodium: nitrate 










2 owti per acre 

... 

' 


1,170 

627 

1-87 

1.190 

' 398 

2 99 

4 

'» ,1 ,, 


... 


1,127 

651 

1-76 

1,215 

356 

3*41 


191 

115 

1*66 

... 




j 

... 


The converse result, namely, an increase in seed 
obtained by withholding nitrogen from a tomato crop 
is shown in Table III. The experiment was carried 
out at the Cheshunt Experiment Station in Great 
Britain. 

Table III. 


The effect of withholding nitrogen on the yield of tomatoes * 



■ Lb. per Plant 

. ' 

Tons per acre 

Belative 
'' Weights 


1916 

1917 

1918 

1919 

1916 

1917 

1918 

1919 

Average 

1916—19 

Complete artificials 

4 9 

5-11 


5-S7 

38-7 

3§ 8 

2o-8 

42*2 

100 

'No. nitrogen, 

5-7 

5-60 

3-62 

<Zn 

00 

45*0 

39-2 

:■ ! 

2H-2 

47-4 

111 


* Eu8S6ll, E. J, Soil Conditions atid Plant QrowtJi 1921, p, 62 
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There are a lar^e namber of other problems con¬ 
nected with the nitrogen metabolism of plants which 
would well repay study and many of these hare an 
agricultural bearing. 

The question of qualify offers a further field of 
investigation in connection Avith the effect of change 
of environment. Quality in produce is generally 
associated with definite localities and such a reputation 
is one of the greatest agricultural assets a place can 
have. I need only mention the champagne districts of 
France and certain tea districts. Choice of variety 
does not always explain the matter. The cause lies in 
the environment as well but so far it has not often 
been possible to prove association with any particular 
property of the environment. Quality is generally 
dependent on good development and sharp ripening. 
It has been suggested that it may be depressed % poor 
soil aeration, which delays maturity. The fact that 
it not only varies Avith the locality but also with the 
season would point to some such factor being iuvolved 
rather than the chemical composition of the Soil. 

Good aeration seems also to influence the flavour 
of fruit. Thus over-irrigaricm of peach trees in the 
Quetta valley produces tasteless fruit which does not 
travel Avell. No definite investigations have yet been ' 
carried out on the relation between aeration and quality 
hut if the secret of good quality could be found even . 
in a feAv cases the economic advantage would be great, 

I have said enough to show how small our know¬ 
ledge is and how many problems there are connected 
with the effect of change in the enviroamental 
conditions on the yield and quality of agricultural 
produce. 

InXERPKBTA'CIOK OP EIELD EXPERIMENTS. 

The interpretation of field experiments is the 
second direction in which plant physiology can be of 
assistance to agriculture. We have seen that a know¬ 
ledge of the reaction of the plant to its environment is • 
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essential if the farmer and not the plant is to be the • 
master of the situation. To acquire such knowledge is 
one of the aims of agricultural investigation. It can 
he obtained empirically by the method very frequently 
used, namely, by observing the effect on the outturn of 
successive changes in the environment. The effect of' 
various manures, modes of cultivation and additional 
irrigation on the yield of seed are good examples. 
Such experiments, when carried out under agricultural 
conditions, are known as field experiments and any one 
who has experience of field experiments knows bow 
exasperating they are. It is one of the most difficult 4 
things of the world to obtain really conclusive and 
reliable results. Climatic conditions cannot be con¬ 
trolled, some of the soil factors are uncertain and the • 
results in succeeding years have a most annoying habit 
of being contradictory. The scientific man trained in •. 
the exact habits of laboratory investigation, where 
conditions can be regulated, is apt to be sceptical and to 
lose patience. Nevertheless, to obtain results which 
are economically sound and to test the conclusions of 
the laboratory, field experiments ^ are essential. Here 
there is great scope for the botanist. In such experi¬ 
ments we are apt to focus attention on the beginning 
and the end only, that is, on the conditions provided 
and the yield obtained. We tend to ignore the- 
changes and processes which have been taking place in 
the plant. This is, in reality, a selfish and brutal 
method of dealing with the subject. If we focus our 
attention on the plant and instead of regarding it as a 
machine which grinds out so much food for us w^e look 
upon it as a living individual completing its life cycle 
under certain conditions,we obtain valuable informa¬ 
tion even from an experiment in which the end result 
is rendered useless by some climatic circumstance.. 

'Great"eforts.have receBtljT' Tieen made:to ...improve; the technique.; .of fieldf. 
experiments by calculating the pro.lmble error, by paying great attention to the- 
ahape and. size of .the plots and by. the'use-of the method'inown;' as the^ chess board 
system, but all these devices, though they eliminate errors due to the unevenness- 
of the soil, cannot deal with climatic variations. ^ Moreover, th'^ immense amount 
or additional labour and supervision required limits their execution and usefulness.. 
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JJesuIts whicli seem contradictory often become clear, 
I will illustrate my meaning by two examples. The 
classic instance is the explanation of the nitrogenous 
nutrition of leguminous plants. For many years, 
scientific agriculturists had been perplexed by the 
difference betwen Leguimnosce and other plants in their 
reaction to nitrogenous manuring. It was not until 
the part played b/ the root nodules was discovered 
that these contradictory results could be explained. 
A similar example arose in the course of some work at 
Pusa. Indigo wilt, the subject of the iuvestigation, 
had been shown to be due to the death of the active 
roots and nodules. Bad soil conditons induced by the 
monsoon and the rise of the sub-soil water were the 
chief contributing causes. The most promising remedy 
appeared to be improvement of the aeration and soil 
conditions by cultivation. Cultivation of all kinds in 
the hot weather and very early rains is of immense 
benefit to indigo. Various methods were tried in the 
monsoon but all were a failure.' Many plants died and 
the remainder grew less rapidly than those in the non- 
cnltivated plot. The same results were obtained in the 
following year. Apparently aeration benefited the 
plant in the hot weather and very early rains and 
positively harmed it at the end of the monsoon. The 
beneficial effect of cultivation was again obtained in the 
cold weather. An examination of the root system 
give the explanation of these apparently contradictory 
results. In the hot weather the active roots of indigo 
are distributed through a considerable depth of soil. 
About the middle of the monsoon the lower roots die 
and the plant lives entirely on those which lie near 
the surface. Cultivation during the hot weather does 
not cnt many of the active roots. Cultivation during the 
late monsoon practically deprives the plant of the 
greater part of its active root system. Some of the plants 
never recover. The others have to make a new root 
system before they can grow. The contradictory results 
on the effect of aeration were therefore at once explain¬ 
ed by the examination of the root system. Similar 
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observations Lave also f^iven practical indications as to 
the best time for cultivating monsoon crops In Bihar 
the growth period of patwa {Sibisctis cannabinus), 
sunn hemp, indigo and arkar {Cajanus indicus) is 
prolonged through the monsoon into the cold weather. 
The temptation at the end of the monsoon is to break 
up the rain-sodden ground as soon as possible and to- 
ameliorate the soil conditions. To do this with surface- 
rooted plants does more harm than good. Deep 
cultivation should be delayed until the drying of the 
ground and the fall of the sub-soil water has enabled 
the plants to make a deeper root system. The sudden 
death after the monsoon of full-grown plants which 
previously appeared in good condition was also 
explained by a change in the active root system. 
Indigo wilt and other wilt diseases commonly make 
their appearance during the latter part of October and 
IJovember at a time when all the conditions are most 
favourable for growth. The plants survive the mon¬ 
soon, appear healthy in the early part of October and 
then unaccountably die. Such plants were found 
to have developed a very superfical root system. 
"While the soil was moist. they throve. When the 
surface soil and air became dry in November they 
could not absorb enough water to make good the loss 
hy transpiration and wilted before they could form new 
roots. Experiments were carried out in which the 
soil round certain old indigo plants was kept moist by 
covering it with dried grass. In all cases these plants 
survived while many of their neighbours died. 

The benefit to be obtained from a continuous 
examination of the plant during the course of an 
experiment is more difiicult to illustrate but is not the 
less important. Its usefulness has been brought home 
to me by actual experience. Very great diflBculties 
have been encountered while carrying out field 
experiments in a place close to a silt-hearing river 
which has continually changed its course in the past and 
where incipient alkali formation is common. The 
soil and especially the sub-soil vary greatly—often in 
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tlie same field. Really reliable field experiments, 
■except on very small pk>ts, are therefore out of the 
‘question. Had the end results only been considered, 
namely, the yield-work woxild have been impossible. 
In making the study of the plant, the main object 
'•during the course of the experiment, the great possi¬ 
bilities of this line of study have become apparent. 
The plant is so sensitive and reacts so quickly to every 
- alteration in the environment that it is an' excellent 
indicator of changes taking place in the soil. Critical 
examination of the crop during the investigation 
has often revealed the existence of some limiting factor 
which was affecting the results, for instance the 
■ existence in certain portions of The field of a hard 
pan far below the level of cultivation. Another illus¬ 
tration may be given from some manurial experi¬ 
ments on tobacco. The experimental conditions were 
apparently perfect bntit was noticed that in one corner 
of the field the plants were poor. Exploration of the 
sub-soil showed that a layer of sand passea under the 
land at a depth of three to four feet. The water from 
the flooded rice fields, which were just below the 
-experimental area, passed up through this sand and 
water-logged that particular corner. Had the yields 
given by the various plots only been considered this 
would have led to false conclusions as to the effect of 
.the manurial treatment. 

The plant should be used as an interpreter of agri¬ 
cultural conditions to a very much greater extent than 
it is, but to do this much deeper knowledge than we now 
possess is required. It is true that a certain amount 
'of knowledge already exists. We know that when a 
plant wilts in the day and recovers at night it is losing 
more water than it can absorb. We can also go 
further than that for we know that lucerne and other 
plants require water when they begin to show a 
peculiar blue green colour in the leaves. This takes 
place long before any sign of wilting can be observed. 
Tobacco plants indicate that the aeration of the soil is 
defective by the leaves assuming an upright position. 
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If the crop is deeply cultivated, the leaves relax and 
spread out, thus allowing a greater amount of assimila¬ 
tion and more rapid growth. We know by experience 
that this is so, but we do not know the reason why 
had aeration should influence the set of the leaves. In¬ 
stances could he multiplied in which very slight 
changes in the appearance of the leaves give valuable 
indications of the soil conditions affecting the roots. 
We require, however, more knowledge and more 
fundamental knowledge of the relation between the 
different parte of the plant. Tor such investigations 
the agricultural plant physiologist requires a vivid 
mental picture of the plant as a living whole. It is as 
much a biological unit as an animal. The latter, how¬ 
ever, is visible as an entity and acts as an entity. If we 
injure any portion of it, we expect reaction, and distur¬ 
bance of the whole. In the plant our mental conception 
is blurred by the fact that one of the most important 
structures is underground. We do not treat it as an 
entity, for we continually mutilate it without troub¬ 
ling very much about the effect on the remaining 
-portion. 

-Ageioutiibal practices which are mutilations. 

This brings me to another class of investigations, 
namely, the effect on the metabolism of the plant of 
those agricultural processes which are really mutila¬ 
tions. The cutting of green fodder, the plucking of 
tea, the pricking of the poppy capsule, the grafting 
and budding of fruit trees, root pruning^and the grazing 
of young wheat are examples. One of the most 
interesting of these is the frequent reaping of fodders 
.like lucerne. Here extremely rapid growth is induced 
and when the growth is almost completed or even 
when it is at its height, the whole of the upper portion 
is cut off. This operation must produce a most pro- 
foimd disturbance in the metabolism of the plant. The 
^entire supply carbo-hydrate material is suddenly 
^removed while the full complement of roots with their 
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power of absorption of water and salts and tbeir need for 
carbo-hydrates is left. How does the plant adapt itself to 
this tremendous change ? Apparently, it does not suffer, 
for green shoots are yery soon produced again and the 
mutilation can be repeated many times during the 
year. What is, however, the efect on the roots? 
Interesting information on this point was obtained in 
the case of indigo which is treated in much the same 
manner as lucerne. If the roots of indigo are carefully 
exposed by a spraying machine a few days after the 
crop has been cut back, it would be found that at least 
half the active root system and all the nodules have 
been killed. The plant then slowly makes a new root 
system and finally shoots. If very young plants with 
thin stems are cut back, they are unable to repair their 
root system and the plant dies. Older plants with thick; 
woody stems survive. Fewer roots are killed and the- 
plant shoots more rapidly if a side branch with two or 
three leaves is left at the time of cutting. It would be 
interesting to know to what the death of the roots is 
due. Is is caused by starvation from lack of carbohy¬ 
drates? The fact that the individuals with thick, 
woody stems, that is, with reserves to draw upon, 
survive, would point to this being a factor. On the 
other hand, the assimilation of the few leaves left after 
cutting back seems hardly sufficient to account for the 
beneficial effect. Is it due to the sudden dislocation 
of the transpiration current ? Considering how many 
agricultural processes are really mutilations and how 
often we employ mutilation to increase fruit formation, 
it would be interesting to have more exact information 
on the changes induced in the metabolism of the plant. 
Knowledge of this kind might lead to important 
modifications in current practices. 

Incidence oe disease and the physiological state: 

OP THE PLANT, 

Another very fruitful line of research lies in the re¬ 
lation betweenthe incidence of disease and the physiolog¬ 
ical state of the host plant. As a very interesting paper 
by Hr, Shaw of tue Pusa Research Institute is to be 



i'ead on this subject in connection with fungoid 
diseases, I will only give briefly two examples taken 
from insect pests. It has frequently been noticed 
that attacks of Aphides can be correlated with defect¬ 
ive aeration of the roots of the host. At Quetta, 
green-fly is one of the great pests of the peach but 
it was found that only the over-watered trees suffered. 
Similar trees alongside which were given a minimum 
amount of water were not attacked. When however 
the irrigation was increased, such immune trees in 
their turn were soon covered with green-fly A large 
number of specially designed experiments bore out 
these observations. Similar results were obtained at 
Pusa last year with Lathyrus satimis. In connection 
w'ith some investigations on the cause of lathyrism, 
samples of this crop from various parts of India were 
collected. These were sown in one small plot. During 
the course of the season, an attack of Aphis superven¬ 
ed but it w'as found that only those varieties wdiich 
came from the Central Provinces were badly attacked. 
Local varieties were untouched and those from stations 
between the Central Provinces and Bihar only suffered 
to a small extent. Examination of the roots showed 
that, without exception, the most susceptible varieties 
had deep root systems unsuited to the wet, close soils 
of Bihar while those immune had shallow ones. 

Correlation between the condition of the host and 
incidence of disease has been observed in other countries. 
A change in the composition of the cell-sap has been 
suggested as the cause. This seems a very probable 
explanation but only leads to the further problem of 
the effect of root aeration on the metabolism. Eurther, 
is it the want of oxygen or the excess of carbon dioxide 
or some other factor which is the real agent ? 

The fact that these two varieties of Lathyrm 
sativtis possess two such very diverse root systems brings 
out-another point. 

It is obvious that the soil requirements of these 
types are very dissimilar. If the phjpiologieal de¬ 
mands of two varieties axe m distinct how much greater 



laiay not the difference be between two species. Tet 
in agricultural work it is not unusual to group species 
together as cereals, leguminous fodders and so on, and 
to speak as if their requirments and physiological needs 
were alike. Conclusions as to the behaviour of a 
group of plants are sometimes drawn from experiments 
on one variety. Many misconceptions have arisen 
from this habit of generalization. A third vivid con¬ 
ception which is necessary for work in agricultural 
plant physiology is therefore the recognition of the 
physiological individuality of species and varieties. 

There are two other problems—acclimatization 
and change of seed—which are still unsolved although 
they are of fundamental importance. These can only 
be recommended however to those who can look 
forward to many years of work. 

Acclimatization and change ot seed. 

We are all familiar with the terms acclimatization 
and acclimatized seed. They occur all through the 
literature of agricultural investigation in India and 
have a well-known popular meaning, but what do they 
really denote scientifically ? I am here referring not 
to acclimatization of a special individual but acclima¬ 
tization which produces offspring more adapted to the 
new climatic conditions than the original parent. 
Acclimatized seed is said to be and is less delicate and 
more suited to the locality than the seed of the same 
plant when first introduced, Tery often the beneficial 
effect is due to the elimination of unsuitable types 
from a mixture of forms. Every year a number of 
the unthrifty individuals die out and the remainder 
give less .seed than those which suit the environment. 
Thus the acclimatized seed does better than the freshly 
imported. A change in appearance is produced if the 
imported seed is a mixture of types morphologically 
different. of the first problems we were asked 
to solve in India was the alleged change of white 
wheat to red in certain places. It was found ,6n 
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examination that all the samples of white wheat 
contained a very small percentage of a pale red kind 
which happened to suit the new locality and gradually 
ousted the white. Cross-fertilization is another fruit¬ 
ful source of change of type in acclimatization. The 
individuals composing the mixture may he heterozygotes 
or heterozygotes may develop during acclimatization. 
Further, the mixture may consist of types not appar¬ 
ently morphologically dissimilar hut differing in their 
root systems or in their physiological attributes such 
as earliness and irajnunity to disease. In this case we 
may secure a 'henefit from acclimatization without 
change of type. Is there any acclimatization effect 
heyond this? 

Change of seed is another aspect of the same 
subject. It is well known that some crops such as 
certain varieties of sugar cane and potatoes when 
grown for several years in the same locality deteriorate 
and the original benefit of the introduction is lost. 
If sets from these deteriorated plants are grown for 
one season in a colder climate and then brought back, 
the original vigour is restored. This practice is 
followed in Java with sugar cane and in the planes of 
India with potatoes. There seems no doubt about 
the facts. No explanation of hybridization or mixture 
can apply as the reproduction is vegetative. In both 
cases large amounts of reserve material are laid down. 
Does the explanation lie. in the fact that the hot 
climate prevents the accumulation of this reserve 
material in a certain quantity or iu a certain form or 
is some climatic influence on the enzymes involved? 
Both these factors have been suggested as the ex¬ 
planation. This question is interesting and important 
and very little has been done as yet to elucidate it. 

I hope I have said enough to show how wide and 
interesting a field there is in the interpretation and 
modification of agricultural practices by the application 
of a knowledge of the biology and the physiological 
processes of plants. 

•—■uigriCM 3owr, of Jpdia, jKvUi.f 
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DEVELOPMENT OF MANLESS PLOUGHS. 


Reading that is almost fascinating in its interest 
is contained in a paper that was contributed, says 
Chicago Farm Implement News, at a meeting of the 
American Society of Agricultural Engineers, and in 
which mention was made of the fact that two agricul¬ 
tural engineering students in the United States had 
built ploughs of the “ maiiless ” type. One of the manless 
ploughs consisted of a two-wheel tractor with a four- 
h.p. single-cylinder engine to provide the power. 
Right and left hand plough breasts were attached to 
the frame, had their beams opposite and nearly at 
right angles to the tractor axle, and were so placed 
that while one was in work the other was carried 
above the ground surface. In operation the outfit 
was steered by hand for the initial furrow, after which 
the first furrow served as a guide for the plough. 
The success of the plan was fully demonstrated, for a 
driving wheel will only rarely leave a furrow wall and the 
furrow does not need to be particularly deep to control 
a plough in this manner. The machine travelled back 
and forward in the shuttle style. A reversing arm 
or antenna hung over the tractor and extended out 
some distance beyond the machine in each direction. 
This reversing arm, upon coming in contact with a 
fence or other obstruction, was pushed back to a point 
where spring action came into place and reversed the 
direction of the driving mechanism. The reaction 
immediately lifted the breast in work out of the ground 
and swung in the other one, a proceeding that took 
place quite smoothly and positively. One problem 
in connection with the operation of the machine was 
that of moving the tractor over across the direction 
of travel the width of one furrow each time the 
machine was reversed. This was secured by causing 
the driving wheel on the ploughed ground side of the 
tractor to make a part of a revolution with the driver 
on the unploughed part acting as a pivot. It was 
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found that to put a machine of this kind into actual 
service some safety devices would be necessary, such 
as making provision for the stopping of the engine 
should the plough leave the furrow. The inventor has 
worked out a simple means of doing this. 

The second manless plough was the result of the 
study of a machine with a stationary motor using 
cables. This machine consisted of a skid carrying an 
electric motor and reels for the main cable used in 
drawing the implement to and fro across a field, an 
anchor skid upon the opposite side of the field carrying 
a pulley, reels on the motor skid for moving the 
power skid and anchor skid forward at the precise 
time, reversing mechanism to the motor and intermit¬ 
tent drive to the reels for moving the skids. The 
mechanism for moving the power and anchor skids 
was one of the most ingenious parts of the machine. 
This device moved the skids alternately every time 
the motor was reversed by taking in cables attached 
to the anchor at the corners of the fields. The skids 
were held in place by one runner following a furrow. 
It is suggested that when such an outfit has been 
thoroughly tried out and perfected there is no reason 
Avhy it should not work continually for a 24-hour day. 
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HINTS FOR THE HOME. 


Orange Marmalade.—12 thm-skinned oranges, 
3 lemons. Wash fruit and wipe it. Take out the 
pulp with a sharp spoon, discarding seeds and rag, 
and either put the rinds through the grinder, using 
coarse or. fine cutter as you like, or cut it in match 
thin strips by hand. To each 2 cups of pulp and 
rind, measured all together, allow 3 cups soft fresh 
water. Cover and stand overnight. In morning 
bring to boil and cook, slowly for hours. Now 
strain ofi: liquid and measure your pulp, adding to it 
measure for measure of sugar. That is, equal measures 
of the semi-solid pulp and sugar. Pour liquid back 
on to the pulp and sugar, and cook slowly from to 
I hour, or until it jellies when tried on a cold saucer. 


Three-Fruit Marmalade —Take 1 orange, 1 
grapefruit, 1 lemon. Select tender skinned bright- 
coloured fruit, and let me say that much depends on 
the skin of citrus fruits used in marmalade making. 
The thin tough varieties never cook tender, but grow 
harder by being cooked in sugar with the acid. I 
used a fairly thick rind for mine. Wash, wipe, and 
remove the peel. This is best done by scoring it down 
in sections of eights or quarters, and taking it off as 
whole as possible. Cut the peel into very thin strips, 
using a sharp knife and a wooden hoard to cut on. 
Put all this peel into cold water to cover, let it boil 
up for 5 minutes and throw away water. Repeat this, 
using fresh water each time. This is to get rid of the 
bitter taste. Meantime break up the pulp saving all 
the juice, hut discarding every bit of seed or rag, and 
put this pulp and juice with your cooked peel. To 
each measure of the combined mass add 3 times as 
much water and boil fast for 25 minutes; then 
measure again and add as much sugar as you have pulp 
and liquid;stir till sugar is dissolved, then let boil up 



again for about 25 minutes or until the jelly test showfe 
it to be jellied. I put a saucer in tbe refrigerator and 
when ready to test drop a teaspoon of the cooked 
liquid on the cold saucer, tilting it. If the juice runs 
and continues to run it is not done. If it grows thick 
and settles on the edge of the cold saucer it is ready 
to put in glasses. I dip it into scalded jelly glasses 
and when it is cold cover with parafiBn. This mar¬ 
malade should be of a clear golden colour, not brown 
or bitter*, and the strips of peal should be transparent. 


Sandwiches can be kept as fresh as when first 
made, by wrapping them in a napkin wrung out of 
hot water and then placing them in a cool place until 
they are needed. 

Most people think that a sandwich must contain 
meat—principally ham—But a cheese sandwich is 
nice, and better than all is a cool sandwich of sliced 
tomato and lettuce. 


Baked Eggs and Ham. —Mixed equal quantities 
of biscuit crumbs and chopped ham; soften with milk 
and put two tablespoonfuls in the bottom of a buttered 
baked egg dish. Break an egg into the dish and 
cover the egg with crumbs mixed with melted butter, 
salt and pepper. Bake by placing dish on a folded 
paper in a dish containing hot water, until the egg 
begins to feel firm to the touch. 


Cockroaches are eiltht Pests.— They can be 
trapped, poisoned, or driven away without any great 
difficulty. Take equal parts of fine sugar and powdered 
borax; mix and sprinkle wherecockroacbesfrequent. 

“ Journal of the Jamaica Agricultural Society ” 



attendances at the district gardeJ^S. 


Year. 

«« 

3 

O 

03 

4-j 

(ft 

u 

2 

*15 

<u 

03 

Stanleytown, 

New Amsterdam. 

Suddie, Essequibo. 

; 

Den Amstel, 

Houston, E. Bank. 


Total Attendances. 

1912 

5,514 

4,395 

3,302 

2,100 

2,544 

2,156 

1,718 

21,729 

1913 ... 

5,156 

4,535 

2,519 

3-,399 

2,568 

1,836 

1,319 

21,332 

1914 ... 

4,243 

3,869 

2,443 

3,025 

1,791 

1,653 

1,533 

18,577 

1915 ... 

1,123 

1,006 

769 

59 

503 

339 

401 

4,209 

1916 ... 

4,705 

1,161 

1,510 

225 

623 

2,251 

1,297 

12,026 

1917 ... 

4,991 

2,820 

1,366 

3,297 

1,186 

2,564 

1,663 

17,086 

1918 

4,834 

3,081 

1,653 

2,671 

2,162 

2.790 

2,067 

19,258 

1919 

4,769 

2,425 

1,582 

2,798 

1,851 

2,480 

1,556 

17,461 

1920 ... 

6,285 

2,312 

1,665 

2,525 

2,532 

3,228 

2,148 

20,695 

1921 ... 

5,671 

1,968 

1,642 

2,629 

1,949 

2,539 

1,610 

18,008 

1922 ... 

3,557 

1.841 

1,105 

1,593 

1,525 

1,522 

1.397 

12,950 

1923 ... 

4,038 

2,780 

1,595 

1,934 

1.953 

2,137 

1,951 

16,388 

1924 ... 

4,123 

2,8271 

1,103 

1,789 

1,678 

2,146 

1,664 

15,330 

1925 ... 

l5t Quarter 

1,019 

1,012 

337 

516 

412 

610 

■ 

709 

4,615 
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Meteorological Data—January—Marcii 1925. 


Recordiiip; 

Raiu- 

fall. 

NUMBER OF DAYS OP RAIN 

Evapo¬ 

ration. 

Air Temperature and 
Humidity, 

SifitiODS & 
Months. 
















* 




j - Air Temp. ) 


Total 

Inches 



B ^ 

O 

Jioo 

* o 

o .q 


" w 
>> 


'i 

a 


6^ 

."rt £; 

Botanic 

Under 

Inc 

C M 

lO 

S ^ 


'3 

o 

Inches 

a 

ct 

1 

a 

■a 

02. 

(D 

S' 

.T! 

s € 

3 ^ 

Gardens« 










S 


Jan. 

3'70 

10 

10 

2 



22 

4*62 

82-6 

73-6 

78-0 

79-5 

Feb. ... 

2'21 

14 

4 

1 



19 

5-83 

83-4 

74*3 

78-8 

78-0 

March ... 

14-82 

5 

7 

4 

4 

1 

21 

4-67 

83-6 

74-1 

78-8 

80-2‘^ 

Totals 

20-73 

29 

21 

7- 

4 

1 

62 

15-12 




'. '; . .; 1 

Means. 

... 


... 





. ..,0 

83-2 

73-9 

78-5. 

.79‘2 

Berbke 

Gardens. 










. 


' ' J 

Jan. 

2-69 

3 

7 

2 



12 

... 

88.1 

73-5|80-S 

^ ) 

77-6 

Feb. 

3-43 

2 

4 



i 

7 

... 

87-8 

73-2|86-2 

80-9' 

March ... 

10 02 

4 

5 

5 

i 

1 

16 


87-0 

73-680-3 

82-4: 

Totals 

Means. 

16-14 

9 

16 

7 

1 

2 

35 


87-5 

73-4 

80-3 

80.3; 

Ofider- 

neeming* 






v 





. 


Jail. - 

6-62 

1 

11 

4 



16 


87-9 

71.9 

79'9 


Fek' 

3-73 

2 

7 

2 

’l 

*«« 

12 


88.9 

73-2 

81*0 

• 

March ... 

13-65 

1 

2 

4 

6 

1 

14 


88-1 

72-6 

80-3 


Totals 

Means. 

23-00 

4 

20 

10 

7 

1 

42 


88-3 

72-6 

80-4 


Mora.. 

wlaiwa. 









< 



i '' 

Jan, 

4-31 

11 

4 

2 

1 


18 

*** 





Fek ... 

•6 7 

7 

1 




8 






March .. 

3-79 

9 

8 

.... 

... 

"i 

18 

>*V 

...... 




Totals ... 

8.77 

27 

18 

; 2" 

1 1 

1-1 

44 

...V 




’.♦•V 
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EXPORTS OP AGRIGULTURA.L AND POKEST 
PRODUCTS. 


Below will be found a list of the Agricultural and 
Forest Products of the Colony exported during the first 
quarter of 1925. 

The corresponding figures for the same period during 
previous years and the average for the seven years 
previous to that are added for convenience of comparison. 

Product. Average 1916-32. 1922. 


Sugar, tons 
Rum, gallons 
Molasses, gallons ... 
CattJe-food (Molasouit)} 
tons J 

Cacao, cwts. 

Citrate of Lime, owts. 
Lime Juice, gals. ... 
Essential Oil of 
Limes, gals. ... 
Coconuts, thousands 
Coconut Oil, gals. ... 
Copra, cwts. 

Coffee, cwts. 
Kola-nuts, cwts. 

Rice, tons 
Rieemeal, tons 
Cattle, head 
Hides, No. 

Pigs, No. 

Sheep, head 
Balata, cwts. 
Charcoal, bags 
Firewood, Wallaba,) 
etc., tons 3 

Gums, lbs. ... 

Lumber, ft 
Railway sleepers. No 
Rubber, cwts. 
Shingles, thousands 
Timber, cub. ft. 


20,736 

20,641 

1,062,256 

68,283 

24,698 

3,398 

510 

132 

13 

None 

23 

None 

418 

985 

28 

None 

854 

582 

5,812 

7,813 

447 

1,028 

1,889 

2,311 

1 

None 

3,538 

2,082 

16 

None 

87 

216 

1,305 

1,503 

91 

63 

5 

11 

2,236 

2,364 

12,465 

9,810 

1,969 

2,452 

1,558 

900 

50,500 

40,150 

4,010 

931 

40 

None 

502 

72 

25,433 

47i827 


1924. 

1925: 

12,800 

12,947 

160,614 

301,355 

31,394 

16,717 

175 

458 

None 

None 

None 

None 

None 

None 

None 

None 

531 

305 

7,433 

6,908 

5,237 

4,169 

2,290 

1,779 

None 

None 

1,239 

2,324 

None 

None 

81 

283 

2,501 

8,119 

122 

361 

1 

None 

3,670 

2,887 

10,486 

7,981 

1,996 

1,901 

None 

None 

52,785 

13,695 

4,790 

20,618 

8 

None 

157 

299 

48,204 

49,604 
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MEE!TI]S'<I of Tli]^ BOARD OF AOBEOIJLTrKE 


A liieetiiig (tf the Board of Agrieiiiture was held in 
the Court of J'oliey Hal) on -riuirsda,/, the ISth of June, 
1926* The lion. Sir .Tolui Harrison, <lM.Gr., (Director 
of Science and Agiicnltnre), (Chairman, presided and 
there were [ireseiit Hon. G. D. Bayley, O.B.IC., Hon. J. J. 
I)a Silva, Messrs W. J'rainds (Assistant Director of 
'Science and Agricnlture), R. Wni*d, .M-M.E. (Snper’m- 

tencfent of Botanic Gardens and Agricultural Siations), 
iDr. C. L. IVhlttles {Su])erintend(>id of Sugar Planfers’ 
Experiment Stations), t'^has. Shankland (Director of 
Co-operative Societies), S. H. Bayley, H. L. Humphreys, 
Thomas Earle, C. R, Williams, H. A. Britton, with E. M. 
Peterldn, Secretary. Mr. R. A. Alston (Assistant Bo¬ 
tanist and Mycologist) was also iwesent. 

The Chairman explained that the nieeting which 
should ha\e heen held in May was unavoidably postponed 
on account of His Excellency the Governor being too' 
1’’™!' f*'' his leaving the Colony, to preside. His 
Excellency the Offlc-er Administering the Government 
being unable to attend today, hd would have to preside. 

He also tendered e.xcuses on behalf of the Honour¬ 
able W. M. B Shields, R. Strang, Esq , and Captain E. 
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.Bt'fkei't, L>e[»uty Difeotor of AgTieuIture in Es- 

S(»<|(ieho. 

T1h‘ (llisiiriiKiii tliar foare of ali>fiKre had 

hoon «r-aiit<Ml to Hie following-;— 

The Honom-fihlo K. E. Bi"is.s‘ingioji. E. M. Wal- 
cotl,, E.R., Di*. I'\ T. ifr. (if. l-f. Aiidci-suu <Repre- 

soTitative of (he Royal AgTienli ni-nl ;uh 1 Cmnmereial So¬ 
ciety). 

The iiiijmtoj< of the pres-iony tneeiiiig held on Pebrii- 
ai-y 3r<i., 1925. Iiaving been cifeiilated to the ifembefss of 
the Board, and liaving received their aiv]iroval, were on: 
the motion of the Cliairinan, seconded by Hr. Fli. L. Huni- 
phryg, taken as read and confirmed. 

The Oliairman stated tliat the following amendment 
to the regulation relating to. traffic in the Bot.-inic Gsr- 
clens when the Militia Band perfotaned there had been, 
found necessary, it had been approved of liy the Execn- 
tive Oommittee, cirenlated and aivproved of by the mem 
bers of the Eoai*d and would now be read for confirma- 
tioiB, 

1. On occasions when the Militia, Band plays in. the 
Botanic Gardens, driving’ candages and motor cars from 
East to West along the main road west of the oval is prO’ 
hibited. Caiaiaghs and motor cars travelling westward, 
at snch tii:nes, must, proceed by one of tiie outer serpen¬ 
tine roads. 

On such occasions the riding of cycles of all kinds 
along the main road west of the oval, is prohibited. Cy¬ 
clists must travel by the serpentinie roads. 

The followhig ■w-ere laid:— 

A eomiyarative table of i-ates of wages at Botanic 
Gardens, B.ritish Guiana and Trinidad showing that 
higher wages were paid in British Guiana. 

Acreage in principal varieties of Sugar Cane under 
cultivatiou ill British (luiaua diiriug 1924. 
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Report ou the C'oiiutv cif live Stock. 

'Agriciiltiirai and Industi-iiai Slvow, 1925. In- Captaiu 
Beckett, P.L.S. ■ ■ 

AgricultiTi'al Ceiisiis i-ctiii-ti8 foe 1924. 

The Chairnsan pointed out tlie gi-eat diftitnivc- in 
obtaining ueenrate i*eturu>< from fariners cchich seeoied 
to become worse even- year. He was conviiieed that 
the 1924 returns, particularly the rice, were not reliable. 
Mr. ShaiiklaiKl soggestecl that as there was a very great 
'demand for seed padi. the giatwiiig: of seed padi (for 
distribntiO'ii'( at Anna Regina shonld be considered'. 

iThe fJhairinau said that it was not possilde to in¬ 
crease the acreage of rice at the Botanic Gardens as all 
available land had already been taken xip. The seed 
padi they produced was on account of the great demand 
very qxiickly sold. 

Journal of the Board of Agricultui-a, Vol. XV[IT. 
Hcs 1 and 2. 

Impexnal College of Tropical Agrieultxire Prospectus 
for 1925--1926, ' 

Report on the Chlorosis of Sugar Cane by the Gov¬ 
ernment Mycologist. 

Tlie necessitv- of examination before lauding, by the 
Government Vatei-iuary Sui-geon, of horses imported in¬ 
to the Colony for shoii- pen’ods to fill I'aeixig engagements 
was next considered. 

The Ohau’mau mentioned that there were occasions 
on which these horses were iletixined oix board long after 
their ariival, before they could be examined by the Gov¬ 
ernment Veterinary Sui'geon. 

The Acting Government ^'eterinaxw Surgeon thought 
it was detrimental to the horses which slioxild be landed 
as soon as possible. He was also of the opinion tliat 
such horses coxtld be safely landed pimvided that they 
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■\veve fU'coiniKuued hy a oei’tiiicate of Iiealtii issued by the 
•Official YetcriiiaT-y Surgeon of the Colony from which 
they came. 

iThe Ohairmau moved, soctmded by Miv S. H, Bay-, 
ley that horses imported for racing purposes could be 
landed on producing to the Customs authorities a. eerti- 
fieate of g(X>d health issued within fourteen days of the 
holme’s arrival in the Colony by the Official Veterinary 
Surgeon of the port from which the horse came. This 
was unanimously carried. 

An application from Mr. H. E. Keiss for the J-efand 
of the purchase price of a foal of Waterbass, purchased 
at Auction, said to be suffering from Kentucky disetise, 
was cBseussed. 

The Ohairiiian informed the Board that Waterbass: 
had been e.vaniined time after time and never found to be 
sixffering from Osteoporosis. This was a disease which 
was not hereditary but was caused by the absence of 
certain constituents from the food given the animal. 

He moved, seconded by Mi*. G. D. Bayley, that Mr. 
Eeiss be informed that they were unable to accede to Ms 
request. 

This was unanimously carried. 

Motiom hy Mr. H. Atwon Britton, President, British 
(ruiana Fftnners^ Oonferenee. 

1. That the Orant-in-aid for Shows be doubled. 

2. That there sliould be bi-annual Shows l>y evtuy As¬ 
sociation affiliated to the Board. 

^ 4. That Farmers’ Competitions be held on lines 
analogous to Shows, 

These were secondexl by the Hon. J. J. Ha Silva for 
4he purpose of dnseussion. After some discussion, Mr. 
Britton withdrew these motions on the undemtanding 
that they would he considered by the Agricultural Ex- 
iibitkms Committee of the Board. 
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3. That a Graut-iu-aid be obtained in favour of 
Bet;ervei'\vagtiag'--Ti-iuiiiLph A.ssociation for the purpose 
of a Show toM'ards the end of the year and for this the 
•• Board should take steps to secure an additional vote 
from the Coinluiied Court. 

This was seconded by ’ Mr. C. Siianklaiid. The 
Chairman pointed out that this district was part of the 
Buxton District. Shows were not given to represent a 
solitary village but the entire District. 

31 r, Bi-iftori urged tliat an exce|>tion la* made in this 

case. 

The Chairman put the motion to tlie voj(‘ and it was 

lost. 

Messrs. H. A. Britton, C. Hhanldand, C. .H. Williams 
and J. J. Da i^ilva voted, for and 

Messrs. \\h Brancis, H. L. Hnmphrys, C. D, Baylejt 
S. H. Bayley and E. Ward, against. 

Mr. iShaukland suggested that this motion be also 
considered by the Agricultural Exhibitions Coiiiio.ittee. 

5. Whereas the Mayor and Town Council of George¬ 
town le\’ies and collects a fee of 6 cents p)er bag upon all 
agricultural produce landed at the Colonial Steamer 
Stelling and at the Kail way terminus, not being produce 
coiisiguod to ail Agent occui)ying a shop or store or other 
X»remises siinate in the City; 

And whereas such levy is in eons(»queuce coiie(‘ted en¬ 
tirely from the small grower or peasant proprietor, and 
therel)y er(*ates a luntlslup by placing him at a disadvan¬ 
tage in comparison with the more prosperous farmers 
who are in a |;)Osition to afford the services of an Agent 
in Georgetown for the purpose of disposing of their 
croivs; 

Be it resolvedThat this Board take such steps as 
may be necessary to obtain a removal of this impost in 
the interest of the small ffirmers. 

This was seconded by Mr, S. H. Bayley who strongly 
Supported it; Mr. Shankland also spoke in its favour. 





The Cliairutaii tlial, liiis was a matter tiiut 

■siiuBid bfc taken direct to ihe Town Oomieil, by the liril- 
isii Guiana Faiauei-s' t'onforenee. 

51 r. ilrittoii pleade d tor rhe support of the Board. 

-Mr. G. D. Bayley was very strongly o)V])ose(l to the 
Jtoai'd's interferenee. in this matter. 

After discussion it was moved by ilr. S. H. Bayiey 
secomled by Mr. H. Aaron Britton, that a small Commit 
dee consisting of Messrs. S- H. Bayiey, t’. Sbankland, the 
fHonotirable J. J. Da Silva and 11. A. Britton be a.])- 
pointed to consult witli the Town t’oTiiicil in this mat- 
•ter. 

6. Whereas it is desirable that for the e.\pa.nsion of 
Agriculture and The greater siij'iorvision of the worlc of 
District Agricultural Jnstrnctoi's and for Officers from 
Keadijuarters getting in more frequent toucli witli farm- 
eis, the Department of Science ami .Vgricnlture should he 
given proper means therefor. 

Be it EesolvedThat the Government lie requested 
to introduce in tlie Combitifd Court a motion sanetiou 
iiig expenditune for the acquiring of a motor car for the 
Department. 

The <liuiirmiui pointed out that this was purely a 
departnumt'i! matter. The trouble e.xperienced Ivv his 
officers was not so miieli getting to tlie District l>nt gd: 
ting aback to the farms when they ari-ived there- 

Mr. Britton Tliereupf'm withdrew his motion, 

7. ’Whereas it is desirable tliat. every ciieourageineut 
shonld.be given to the petqde of the West (toast to engage 
in agTxetiltural pur suits ; 

And Whereas the Government only tangilde evidence 
of a desire to settle people on the land is by placing well 
dixiined land at the disposid of the jieople: 

Be it Resolved:—That this-Board reeoinmends to 
Government the advisability of immediately acquiring 
Pins. Vergenoegen and Klien, Ponderoyem 




Tile CluiitjOjau !?'ii{.':gested that an iuiportaut luotioa 
of this kind shoiiid i>e considei-etl befoi-e a full lioard and 
;iiot to-day when sy uiaiiy m<einbei-s iveve imavoiilably ab- 

Mr- Erittoii thereon ])ost|>oiied his motion. 

8. Be it Kesolvedr—That the Board recommends to 
.the (jovornmeiit the placing on the Supplementary Esti¬ 
mate a Slim of not less than |5,00() for an Agricultural 
Live Stock and Industrial Show to be lield on a date to 
correspond vritJi the ]jroposed visit: to the Colonv of the 
Secretary tif State or, in tlie alternative during the tour¬ 
ist seasons of 192d. 

iTliis was s»roj!ded iw iMr. Shauklaud liiit Mr. Brit¬ 
ton ivirlidrow It on the understanding it be considered by 
the Agricultural Iv.'fnbitious ('ommittee. 

Tlte ('liairmiiti liu-n adjourned the meeting to a date 
in Sejrteirilter to Iw' :rr'::-'d later- 



liEsSUME OF MliS'UTES OP MEETiKGS OF THE: 
.BRITISH GXJIAKA SUOAR PLANTERS- E:K- 

p,:er[ment ST A']', ions com,mittee prom: 

OOTOBER 192:: TO J ONE 1923. 


The regular puhlicatim in this Journal of the meet- 
iiigs of the B7-itish G-imua Sugar Planters' Experiment 
Stafiors ('ornmitfee recently has been inadvertently omit¬ 
ted. They are brought up to-date in tins issue and are 
to l)( puhtished regularly in the future. [AVZ/fo?-] 

Tlie (.'ommittee luef ou the Ist October, 192:j, when 
the following were pre.seut:—Sir John Harrison, Chair¬ 
man, Messrs. E.. Strang, IV. M. B.. Shields, H., Deverill, 
R. F. Daggett and M. B. O. Austin with the Superin¬ 
tendent and tlie Secretary. The Chairman reported that 
Professor M'ent who had recently visited Sophia Station 
had noticed, what in his opinion was Mosaic disease 
amongst some of the cane. The Superintendent was or¬ 
dered to report any signs of disease to the Government; 
Mycologist. The Superintendent stated in reply to an 
enquiry from the Chairman as to evhether anything had 
been done in coimectiou with the growing of varieties for 
sending ro the British Em|)ire Exhibition, that he was 
variushing specimen.s of eane.s to send. It wa.s agreed 
to accept the offer of Messrs. Curtis Campbell 8c Co., to 
purchase certain Laboratory apparatus, etc., for use in 
the Station's soil Lalioratory, the selection Ixdng left to 
the Sufierfntendent, the cost not to exceed £30. 


„ inspection of wSofdiia Station was made on the' 
oth ^etober, li)23, those pre.sent being Sir John Harri- 

fehieids, H. Dewrill, A. E. Craig, R. Strang, E. p. Da<^. 
gett, xnembers of the Committee; also Messrs das. Smith, 
J. C. Gibson, J. Lynch King, and W- Francis, with' the 
Snipermtendent, Botanic Gar-dens, the Goveriiment Bcoir- 




omic Bioiogist, ttie liuvei-uiueat Mycologist, tke Super¬ 
intendent, Fielfl Bluiijigei- and Secretai'T. 

The entire cultivation was inspected after .wMcli st 
meeting was held in the Manager's ottice. It was uiiani 
inously agreed on t!ie suggest inn of the Cliaiman that in 
view of the alleged presence of disease at the Station, the 
cultivation, as far as the control of disease, he under the 
Government Mycologist, wlio shall have the power to des¬ 
troy or remove a.ny diseased ctiiies. Mr. Strang mention¬ 
ed that certain fields, at Piantarioii LTtvlugt under 1st, 
ratocms of Jamaica seedlings were badly attacked by 
Eoot-disease. The CJiairman recommended that tliey be 
destroyed and some other variety planted which was not 
so suseeptihle to the Soot-disease. At the canclusion of 
the meeting, the following remarks were written in the 
■Visitors’ book:—“The Planters visiting the Expei’iinent 
“Station this day desire to record their appreciation and. 
“satisfaction as to the general appearance of the 

^‘Station.’’ . 

* * .};• 

Meetings of the Committee were held on the i9th No- 
yember, 1923, 10th Decenilier, 1923 and 7th January,. 
1924, at which routine mattei’s relative to the, reports 
of the Superintendent and Field Manager were discussed. 
Owing to continued ill-health the Superintendent. Mr. 
Oabti'ee, was granted permission to terminate ]ii.s coa 
tract as from January, 1924. The Secretai’y Wiis grant¬ 
ed 3 weeks leave of absence to go to Barbados, Mr J. A. 
"V. Bourne being appointed to act irf Ms place. 

* * , «• ' * 

'At a meeting held on the 25th Februaiw, 1924, all the 
members were present with the Field Manager and the 
acting Secretary. The report of the Atiditors was satis* 
factory. The Oiairman notified the Committee that he 
had received a letter from Dr. Arthur Kosenfeld, the 
Special Tfichnolo^t' for cane, Porto Rico, dealing with 
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some ciittiugs lie was semliug to identifj as 1)025. 31r, 

Bti-ang said tluit tlie vai-ioty sent to Porto Eieo iTom 
Plantation Uitvhigt, was “419” and that he understood 
that they were getting very good results lliere Iroiu this 
cane. 'L'he (.'oinittee approved of some cuttings of its 
promising varieties being sent to Porto iiicu, and t hat Dr. 
Eosenfeld be asked for co-operation in getting for ns 
some of the Porto Kieo parasites of the Moth Borer for 
iiitroduetion at Sophia. It was agreed to. n iite Sir 
* Danie! Hall, Pliief Scientitic Adviser to the British Board 
of Agriciiiture regarding a successor to Mr ('ralitree. 

^ ^ 'SE- * * 


A visit of inspection to Sophia Station was paid by 
the Pommittee and other sugar pianlers on the 17th 
(March, 1924, the following being present:—Sir John Har¬ 
rison, Phairman, Me&srs. R. E. Brassingtou, A. E. Craig, 
G. E. Anderson, 1). Clarke, members of tbe Pommittce, 
also Messrs, das. Smith, R. P. Dagjiett, R. E. Rhodes, W. 
Speed, L. Lywood, H. A. Barclay, R. B. Hunter, G. E- 
Mackintosh, T. Mingo, 0- Sanchelot, a,nd W. Prancds, with 
the Siipei'intendent, Botanic Gar-dens, the Government 
Economic Biologist, the Government Veterinar-y Surgeon, 
the Field Manager and the Secretary. .TTie following 
remarks were wr-iften in the A^isitors’ Book at the concln 
sion of the iiisjrei-tion“The Planters visiting the Sta¬ 
tion desii*e to record their great satisfaction witli tlm 
general condition of the cultivation and apiirec-ialion of 
the wor-k heing cai-i-ied on by the staff under- Sir Joint 
Harrison, C’Al.G. and exiiress the Irope that at no distant 
date a seedling will be raised superior* in ever*y re.spect to 
the famous “DG25.’'' 

* » * * * » 

A meeting was held on the Jlst March, 1924, at 
which all the inemherswei-e present with the Field Man¬ 
ager and the Secretary. Mr. P. H. Ed wards was ap¬ 
pointed to act in place of Mr. I). Olar-ke and Mr. O. Far¬ 
rar in place of Mr. W. M. B, Shields wdio would shortly 



be leaving the Colony. t.*ori-e.s}>oiideuce from Sii- Arthur 
Shipley and Prtifessor iT- B. Wood of Cambridge TJni- 
versity relative to lilting the post of Supeiinteiident was 
read and eonsidered. i t was decoded to offer the post to 
Dr. O. L. Whittles who lia*! been highly reconimeuded and 
that Sir Edward Davson be asked to arrange an interview*: 
wdth him, the appointment being subject to Sir Edward's 
approval. It was agreed to grant an application from 
the Java E.vperiment Station for the purchase of tops of 
various named varieties of canes when available. With 
reference to the proposed importation of ])arasites of the 
moth-borer of the sugar cane, Mr. Shields asked per¬ 
mission for Messrs. S. Davson & ('o. to send its Eutoniolo- 
gist to Porto Eicc» for tlie parasites. All expenses, he 
mentioned, would be borne by tlie tirm. Also to estab¬ 
lish a. quarantine station at Plantation Blairmont for 
rearing the ]‘arasites, the station to be under the control 
of the Committee. The Chairman ])ointed out the possi¬ 
ble danger of the introdmition of such diseases as Mosaic 
by the introduction of insects living on pieces of sugar 
cane from countries sueli as Porto Rico in which they 
may be pi'evalent, a.s well as the danger underlying the 
importation of so-called ?ii)iiiune sugar canes froiii places 
W’here such disciise is ]irev:ilent. as while a Tariety may be 
immune to flip effects of sueli disease, it by no means fol¬ 
lows it is not’ a lairrier thereof. He instanced the intro- 
dmffion in tlie late nineties of the '‘U’oot fungus" from 
Barbados by rmitings of varieties said to l)e immune 
thereto- After*dif^cussion. the im|>ortation of the parff 
sites was agi'eral to „ provided the greatest,care evas exer¬ 
cised by the Entoniologist of Messrs. B. Davson & Co., 
and the Government Economic Biologist in ])reventing 
the infrodnetion of such diseafies. 

At a meeting held on the 13th May, 1924, the mem¬ 
bers’ with the exception of Mr. Craig were present witK 
the Field Manager and the Secretary. The usual state- 



Hi.eii.t of Keceipts and Expcadiiui’c aad the Field Mana-- 
gers Eepoi't after discussion' were adopted, .Tlie Ciiair-' 
mail' read a paragraph from a ietter lie had received froin. 
Dr. A. H. Rosenfeld of the Porter Eico Experiment Sta¬ 
tion relative to the inoth-horer parasite, stating that his 
■ Entomologist states that th'e Ouban parasite has been very 
little studied tliei*e, its usefulness not demonstrated and 
its ac([iiisition decidedly diflieult due to a lack of know 
ledge of its Imltits and that its exj.ortarion was imprac- 
ticalde at the present time. DistTibrnion of tops of the 
following’ A-ai-ieties to local estates was approved:—B-H” 
10(12), D.140. D.145, and D.llS. 

-Jt •» * * * 

A meeting’ was held on the Kitli June. 1024, at which, 
the members, with the exception o^f Mr. Brassiugton, ’^vere 
)pre.senl with the Field Manager and the S^ecretary. The 
fStateineut of Receipts and Expenditure for 'May and the 
' Field .Manager s Report ■«'ere adopted. The Chairnuin 
read a letter from Dr. Rosenfeld of Porto Rico mention¬ 
ing the arrival of Mr. Box, Entomologist of Messrs. Dav- 
mm & Co-; and that the latter had i>een collecting puparia 
of the parasite of the moth-borer for a trial .shipment to 
British Guiana- Mr. Farrar mentioned that b consign¬ 
ment had already been received, the iuseets having been 
sent in cold stoii-age. The Chairinan notified the meet¬ 
ing of the acceptance by Dr. L. Whittles of the post 
of Superintendent. 

* * * * * 

At the meeting held on the 14t!i .Tuiy, lfi24, tlie inem- 
hers, with the exception of Mr. Brassiugton, were present 
with the Field Manager and the Secretaiy. The Chair¬ 
man read a letter from Messrs Curtis Campbell & Co., , 
approving of the extien.sion of the lease of the Sophia sta¬ 
tion for five years. Mr. Strang inentioned that canes at 
-Plantation TJitvlugt had been attackwi by a disease iden¬ 
tified by the GoTernment Mycologist as ^"’Tbp-Rot’. TSe- 
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.'Field ilaaa^e,!- iiseiriksued tliat a feiv sstook at Suisiiia 
liud been foiuid to be si-tiiilarly diseased. Seine discus¬ 
sion .as to the pee valence of the nioth-hoi-er eiisrietl. The 
• Ohamuaii said tluiii he laid insta-ucted the itoveniinient 
Economic Biologist (o euquii-e into the haliitats of the 
h@rer other than the sugar cane, 'fhe Chairman inform¬ 
ed the meeting that a collection of sugar cane cuttings 
thad been sent to Java. ‘Sick leave to tlie end of the 
month was granted to the Overseer. 


A visit of iiispeetion i o Sojiliia Station was })aid by 
the Ciiinmiitee on the :ll(:h Ang'iist., Ih24, tlie foll.o.wing 
being ])mseul;:—Sir John Harrison, Chairtiian, Messrs G. 
E.. .Anderson, A. 'E. Craig, P. H- Edwards, meinhers of the 
Committee; also Messrs E. P. Daggett. L- Lywood, B. E. 
Eliodes. A. \\h;vt(>rfield, F. Gilchrist and C. W. B. Arnold 
with the Govertinieiit Eeoviomic Biologist, tlie Govevu- 
nient Mycologist, the Field Manager and the Secretary. 
The following reinaiits were entered in the Visitors' 
Book:—“Members of the Committee and others invited to 
inspect the vStation .all express their approval of the work 
which has lieen carried on since the last official inspec¬ 
tion. It is most nnforltmatP that lieavv rains prevented 
a full attendance of members and others intc-rested in the 
work of the Sophia Station.” 


At the meeting held on the Sth September, .1.024, the 
members, with the exception of Ala*. A. E. Craig were pre¬ 
sent with the recently arrived Superintendent, the Field 
Afanager, and the Secretary, The Government Alycolo- 
gist also attended. The Chairman introduced the 
SupeTintemlenl, Dr. 0- L. Whittles, B.A., and those 
present wclcomeil him and assured him of the co-opera¬ 
tion of the Sugar Planters in the Colony, The estimates 
fw* 1924-102,5 wei*e considered : and it was agreed to ap- 
hpoiht Mir. A. D. E. Lanchlan, B.A., of St. Catherine'’s 
'GoIIege as A ssistanr Chemist, on the rpcomniendatloii of. 







148 


TOr. \Miitties, at a saiai-y of £r>00 to £600. After dis- 
cussioa of other items of expenditure the e.stijMates were 
earrieci out at 129.000. It was uuaiiuiiouslx decided to 
recommend the Plauters' Association to tix tlie rate of 

assessment at forty ceut.s per acre. 

* «- « *• * * 

A meeting of the (Jonuuittee was held on the 14 th 
^October, 1924, at which all the ineiubers were present 
with the yuperiutendeut and the yeeretary. Mr. E. M- 
Feterkiu, yecretary, Jfoard f)f Agriculture, also attended, 
fihe Chairman notified the Coiumittee that the rate of 
Assessment, viz., forty cents ptM- acre, iuid been approved 
hy the Flauters" Assoeialiou. The inontliiy statement of 
Receipts and Expenditure and the Field Miinager's Re¬ 
port were adopted. Authorify was granted the yuper- 
inteiident to purchase apparatus necessary for Avoi.-k on 
soils. He also reooinmended tin* [uirchiise of a yiniar 
Rototiller for the Btation. Mr. ytraug iutormed the 
Committee that Ms firm had O'tie on order a nd suggested 
that the Committee should see the work it did befoi-e 03‘- 
dering' another. This wa.s agreed to. I’lie Superinten¬ 
dent asked perinission to try some (*.viveriiuents at Soi>hia. 
with the ‘•Assam Systeiii" of draiuage. This would 
necessitate expenditure not ]U'ovi.ded for oti the estiinates. 
Messrs Strang, .Vnderson, Craig iiiid Fdwards each offer¬ 
ed to place five acres at the yn(ierintendent's disposal for 
condnctiug thp exi>eriment.s on their .res])ective estales if 
he would visit them and shov^ liow the drtiius t.o be 
dug. (The digging of some specimen drains ;n yo[)lna. 
was authori.sed.'' It was decided to cii'cnlate Mr. Box’s' 
report on his visit to Porto Rieo among the niombers'. 
^fFlie' ChaiTinaii'Stated, that a, eireiilaT letter atten¬ 

tion to the alleji’ed' occnerenee of Mosaic disease liad "beeti 
sent- out ffO'iii, Sophia wit'lKoit 1n.s' k.nowled.g'e oi* '^-:a'iicti. 0 T.t 
1 lie local IlijritO'rT of the ■ allepccd to.' be infecteS 

^flSios. B.H 10(12)' and BacfiO'32V wa^'s^'dcd^ai.leil Tlie Snpef.^ 
Inteiicleiii. iiiTjVFessec!, on thfoineetiive; lifc eiew tliat '. tliO'e 
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wiiole ot file tjugai* eaues of these varieties luider eiiltiva- 
tiou in the Coluuv should be at once destroyed. The 
Chairiuau recorded his dissent from, this advice as in his 
opinion the chlorosis noticed by Dr. Whittles and Mr. 
-Vltsoii differed very inateriaily from the Mosaic chlorosis 
he had iiispectetl in Barlvados in 1921, under the guidance- 
of Mr. J- K. Boveli, Direcor of Agriculture. 

* * * ■K* ■»:- 

A meeting of the Committee was held on the 17th 
November, 1921, the following being present:—Sir Joliii 
Harrison, Chairman, Messrs E. Strang, A. E. Craig and 
G. E- Anderson with the Superintendent and the Secre¬ 
tary. Mr. Strang mentioned in connection with the 
Eototilier that his firm's engineer had reported it was 
not snitalde for this Colony but that he, Mr. Strang, had 
ordeT'ed one in spite of this, and on aiwival in the Colony, 
he would lend it to Dr. Whittles for trial at the Experi¬ 
ment Station. In connection with the reported appear¬ 
ance of Mosaic disease at Sophia, the Chairman showed 
the Cofftmittee specimens of cane leaves which liad been 
sent by the Director of Agriculture, Barbados, at the 
former's re(iuest. The leaves were from the varieties 
B.H 10(12), Ba 60.32 and Ba 11569 and taken from 
healthy plants and from plants attacked by Mosaic 
respectively. He assni*ed the meeting there was no 
cause for alarm as iieilher he nor the staff at the Botanic 
Gardens Iiad seen any leaves of varieties in tiie Colony 
with markings similar to those on the cane leaves from 
Barbados He proposetl sending the sitecimens to the 
next meeting of the Planters' Association for the Plant¬ 
ers to .see what the markings of Mosaic were like. The 
appointment of Miss M. Sealy as Clerical Assistant was 
approved. 

* ^ ^ 

14’meeting of the Committee was field on the Stli 
December. 1924, the Chairman, Messrfe A. E. Craig, 0. 
E. Anderson and D. Clarke being present with the Super- 
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iiiteiKieiit, the Assistaiit Chemist and the Secretary, it 
was deckled to resume the work of raising the seedlings 
«>ii tile Botanic (tardens laud as done prior to 1922-23 
and not at Sophia. An offer from Mr. Camisuli to pur¬ 
chase at 20 cents per gallon syrup obtained by the evap¬ 
oration of the samples of cane juice was not entertaiixed. 
Typical leaves of the sugar, cane B.H. 10(12) affected by 
Mosaic received from Mr, J, E. Bovell, Directocr of'Agri- 
ojilture, Barbados, were comp/arecl with leases of the same 
<;au(> grown at the Botanic Gardens and affected by 
cblorosis. The mejubers noted the differences were 
striking. At the request of the Superintendent, it was 
decided to submit leaves of the sugar cane B-H. 10(12), 
wliirb be, the Superiutendeiit, considered to l)e affected 
rr'ith Mos,aic to Mr J. R. Bovell for critical expert ex- 
aniiivation. 

^ ^ # , « » 

The Coimnittee met on the 12th Jauuaiy, 1925, 
when all the members were present with the Supenntend- 
ent and tbe Secretary. The Committee appointed Mr. 
E. Thomson to act as Field Manager during the absence 
through illness of Mr, Bastiaans. Mr. B. S. A- Chin was 
a}>])oiute<l Chemist's Assistant on ]vrobatiou vice Mr. Me 
Lean, who would r(*sigu at tbe end of the month. Mr. 
Brassiugton reported an outbreak of ‘‘froghopper” at 
Bamptou Court and the Cliairmau promised that the 
ser\'ices of the Govermneut Economic .Biologist would be 
placed at his disposal to investigate the uialter. The 
following motion, moved by Mr- Brassington and second¬ 
ed by Mr. Craig w.as passed unanimously“In view of 
the price of sugar having fallen below the cost of pro¬ 
duction and the present outlook for improvement in this 
being far from hopeful, it is necessary for every feasible 
economy to be exercised in connection with the work of 
the Sugar .Plantei's’ Experimerit Station. Tlie Superin- 
tendcut hnd the Field Manager; are to exercise the stricl- 
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■est economy in couneetiou with the wovkiiig of the Sophia 
Station.”’ 

« * , * * * 

A meeting was held on the llith Februai'y, when all 
the members were present .with the Superintendent and 
the Seci*etary. Extension of leave of absence to Mr. 
Bastiaans to, the 31st Maroh was granted. Mr. Chin 
was confirmed in his appointment as Olieniist's Assis¬ 
tant- The statement of Receipts and Expenditure tvas 
next considered, the Chairman drawing attention that 
the expenditure to date was |5,000 less than for the same 
period last year. Mr. Strang hax’ing mentioned that he 
had been informed that the Eototiller had arrived, it was 
agreed that a trial should be made when the members 
would attend. A letter from Mr. E. B. Sill ashing per¬ 
mission to import 5,000 plants of the Uba Cane was read; 
the Cranmittee decided against such importation in view 
of the possibility of Mosaic or other diseases of cane being 
introduced into, the Colony. It was decided to offer Mr. 
tSill some tops of the XJba cane from Sophia free of charge. 
IThe Chairman laid before the meeting Mr. J. E. Bovell’s 
report on the examination of the leaves of sugar cane 
affected with chlorosis forwarded to him for examination 
in accordance xyith the decisioji of the meeting of 8th De- 
cemher, 1924. The salient parts of the letter were as 
follows :—"I have to acknowledge the receipi, of your 
letter No. 16/211/24, dated January 6th, informing me 
that you were sending me by the mail steamer a box 
containing two liottles, one with the leaves of B.H. 10 (12) 
from the Experimental fields of the Botanic Cardens af¬ 
fected by chlorosis (Dr. Whittles’ mosaic), the other witK 
leaves from the same cane taken from a place where no 
appearance of chlorosis has arisen, and asking.me to give 
you my opinion as to whether T consider that Dr. Whit¬ 
tles is c'oirect in stating that this chlorosis fe mosaic 
‘^liloro^s, or whether in the opinions of the rest of your 



staff and jonnself tliat it is iu»l the tviio musaic chlorosis, 
is correct, 

“In reply, I beg to inforiu you that Mr. C. G. Skeete, 
the Assistant Director, Mr. U. O- Kamsay, who ha.H been 
Inspector under the Mosaic Disease (Eradieatiou) Act 
during the seasons January to May, 1922 ; December, 1922 
to May, 192J; Kovember, 1923 to May, 192-1, and is In- 
‘Spector again this year, and lias had a great deal of ex¬ 
perience ill deciding ■whether sugar canes, Indian and 
Guinea corn are attacked by Mosaic disease clilorosis, usi 
well as Mr. C- B. Foster, the First Field Assistant, and 
myself have fa refill ly e.vainined the specimens, and are 
of the opinion that the specimens yon have sent me are 

not attacked by mosaic disease chlorosis," 

» * * * * * 

A meeting was held on the 23rd March, 1925, when 
the following were jiresent:-—Sir John Harrison, Ohair- 
luan, Messrs W. M. B. Shields, D. Clarke and G. E. iinder- 
son with the Superintendent and the Secretary. A state¬ 
ment by tlie acting Field Manager showing in detail the 
areas nnder the various seedlings at. Sophia was laid. It 
was decided that only specimens of Deinerara, varieties of 
canes lie sent to TGembley. With ivgni'd to the question 
of the Sugar exhibit for the Exhibition the follow’iug mo¬ 
tion. mm-ed l>y Mr. Anderson and seconded by Mr. Shields 
was carried nnaiiinionsiy. “'That the local Exhibition 
authorities be appioaclied witli the view of pointiiig out to 
them that the ip'iamid of sugar of the last Exhihitioii was 
left nnprotei-ted from the atniosphere and dust, and so de¬ 
teriorated dnring' the Exhihitioii (except on those occa¬ 
sions when tlie sugar was replaced) that its ('ondition was 
calcnlated to do great harm to the sugar industry of tKe 
Colony, and in order to prevent a repetition of the above, 
it is suggested that (he sugar of the pyramid he covered 
with glass.’! ^ : v ' 

The Committee recommended that Demera.ra crystals- 
be forwarded in model hogsheads each copt.ainihg ahouh 
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one hundred v,eight; tlie packages to lined with mois¬ 
ture proof paper which would be supplied bv Mr. Shields.. 
The upper part of the packages should also be lined with 
blue paper to set otf the colour and bloom of the Demer- 
ara crystals. Mr. Anderson promised to have the packages 
made at Plantation Diamond and the Secretary was in¬ 
structed to ascertain whether the Exhibition funds could 
meet tlie cost of these. The report of the Superintendent 
on the visit of himself and staff to the Essequebo Agricul- 
tnral Show was discussed. Mr., Anderson suggested that 
as much interest had been displayed by the farmers at the 
Superintendent’s demonstration, it might be advisable for 
the latter to give a course of demonstrations to overseers 
at various centres. The Committee considered the sug¬ 
gestion a commeudable one and the Superintendent was 
asked to make a draft of a scheme for carrying out these 
lectures. The Chairman reminded the Committee it ^vas 
indebted to Mi'. J- R. Bovell, Director of Agricultui’e, Bar¬ 
bados, for having assisted them in deciding that the 
chloi'osis on the B.H. 10(12) was not due to Mosaic di¬ 
sease. Mr. Anderson mentoned that this variety was do¬ 
ing exceptionally well at Plantation Diamond, its jidee 
being of a very high quality. The Committee unanimous¬ 
ly passed a vote of thanks to Mr. Bov(‘ll for his kind assis¬ 
tance and asked tlie Chairman to write Mr. Bovell in terms 
of the above. Mr. ,'S.nderson mentioned the prevalence of 
Castnia at Plantation Diamond. He had tried a prepara- 
tion (boll weevil exterminator) which he thought was ef¬ 
fective in killing the grubs. The Chairman promised to 
draw Mr. Oleare’s attention to the matter. Mr. Shields 
informed the Coinmittjee that the Rototillei' for Messrs. S. 
Davson & Co. had arrived at Plantation Blairmont and' 
would be tried as soon as possible. Leave of absence on ■ 
full salary for six months was granted to the Secretary 
and Mr. J. A. V. Bourne was appointed to act for him on 
half pay. 



164 


At a, meetiug lield at Sophia ©n the 21st April,; 
.1925, all the members were present with the Stiperinten- 
dent and the acting Secretary. The resnmptiou of duty 
by the Field Manager was reported. The draft of the 
Annual Eeport for 1924 which had been circulated to the 
members was referred to the Chairman and Superintend¬ 
ent' for necessary elaboration. The Chairman reported 
that an S H.P. Crossley engine had been purchased from 
the Public Works Department and installed by it at the 
Experimental Fields Laboratory. The expenditure was 
approved and a vote of thanks passed to the Director of 
Pnblic Works and to Commander Parez for supplying and 
installing the engine. Leave of absence having been 
granted to Mr. .\nderson, Mr Daggett of Plantation Provi¬ 
dence was appointed to act during bis absence from tbe 
Colony. 

» * ■ * * • * • 

A meeting was held on the.Sth June w hen the follow¬ 
ing members were present: Sir John Harrison, Cliairman/ 
Messr.s E. E. Brassington, W. M. B. Shields, D. Clarke, ' 
(5. E. Craig, R. P. Daggett with the Superintendent and 
the acting Secretary. The purchase of a model mill from 
■Messrs. Sandbach Parker & Co. was approved. 


It WUI.S decided that in future fields thrawui out of cul¬ 
tivation should be broadcasted -with legumes (*tc, as a 
•green manure. Mr. Brassington was granted leave dur¬ 
ing his absence from the Colony and Mr. W- S. Jones was 
appointed to act for him. 




birds as briends. 


This is experience of birds as insect destroyers in the 
Dnited States. Tens of millions of dollar’s* are spent 
anmialiy in fighting insect pests. Everywhere we hear 
of the encroachment of devastating insect hordes; the 
boll weevil, the potato bug and grasshopper, invasions of 
moths, caterpillars, beetles, cutworms, cankerworms, 
Hessian flies, fruit flies and plant lice. On every 
hand men are fighting the inroads of these pests with 
spraying apparatus, with torches, nets and fumigating 
appliances, with poison pastes and powders. Crews of 
men are busily engaged in cutting and biu’ning areas of 
bug trees in our forests. Still, that appalling annual 
loss of more than 11,000,000,000 attributable to insect 
pests go on. 

A single rohin requires from eight to eleven ounces 
of insect food a day to keep life in its body— 
approximately its own weight. A pair of nesting robins 
then will consume not less than a pound of insects a 
day or 210 pounds during the seven months they remain 
in the breeding grounds. This is exclusive of the insects • 
consumed by the two broods of young birds they will 
rear during the nesting season. 

I quote from works of Dr. W. T. Hornaday, 
bulletins of the Biological Survey and from other sources 
a few proved facts as to insect destruction by various’ 
birds. 

A quail has been known to consume 84 grasshoppers- 
100 chinch bugs, 568 mosqliitos and 24 other insects in 
three hours! At other single meals 1,350 flies and 1,286' 
rose slugs were consumed. 

Meadow larks, orioles, swallow^ flycatchers,,, 
warblers, woodpeckers and hundreds of other birds, all 
voracious eaters, can boast of an insect diet ranging: 
from 66 to 96 per cent, of their total food requirements. 
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The stomach of two pine siskins contained 1,900 
black olive scales and 300 plantlice. One night hawk 
ate 34i0 grasshoppers and 58 other bugs at a meal; and 

■ so on indefinitely. Consider, then, that there are not 
less than 160 pairs of nesting birds to the average section 
of cultivated land and the enormous poundage of insects 
and larvae consumed by them daily. This feathered 
army is always on the hunt, some on the ground and 
some of the long-billed varieties prospecting beneath 
the ground; others in the bushes, hunting in the trees, 

■ examining every leaf and bit of bark; still others on the 
hunt in the air above. Without the assistance of these 
feathered hosts the agriculturists would be helpless. 

The birds of any farm or orchard consume more 
insects in a single .day than a man could destroy with all 
his sprays, torches, smudges, and so on, in a week of 
hard labour. Without them, in fact, he would be put 
out of business, since the insect hordes would make 
agriculture impossible. 

This has been proved by actual instances within 
the last two decades. The birds were shot out of 
certain districts in New South Wales and the land that 
had been won over from the bush and put in crops was 
entirely devastated by insects within a few years after 
the disappearance of the birds.' The settlers entirely 
deserted one area of thirty square miles. So it appears 
that the conservation of song birds, too is a matter of 
sound economic importance and not a matter of mere 
mjAimmi —The Saturday Eoening JPost. 
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JIETERIOKATION OF. CANE AFTER CUTTING. 


NuBiei'twis iuyestigatioiis have beeu iiiadt; in sugai* 
j)rodiieiiig couutiies on the Icjsses resulting from delay 
in handling cane after cutting. These results have been 
given in general terms and as a rule comparative data 
have not been presented. jTests have recently been 
made in the I'ibilippines to determine the delinite facts 
>vith the accompanying losses in sugar in the time elaps¬ 
ing between the starting of the harvesting and tjlie mill¬ 
ing of the cane. 

jThese tests were planned by H. Atherton Lee and 
conducted by 1<\ .M. t'lara under the auspices of tflie 
Pliilip])ine Ibii-ean of Agriculture and presented in the 
January issue of "l^iigar New.s.'' The object of the test 
vms to measure the losses in actual sugar detiuifely and 
to present in a positive manner the umount of tihese loss¬ 
es during the interval lapsing between the first operation 
in harvesting and the actual milling of the cane. A 
field of cane was selected and divided into ninety plots- 
These ninety were subdivided into three general ex- 
})eriments. The first investigiition was to determine the 
loss from topping earn* and allowing intervals to elapse 
between the topjnng and cutting and milling of the cane. 
In this experinient (‘Very third plot was topped; that 
is, cane was not cut, Imt the points for seed were cut 
Off and the cane allowcal to stand in this condition. 
Ohe i*(‘sult of tliis investigation was that the complete 
harvesting of the cane and milling on the same day 
show(nl a polarization of 16.74 per cent., with a purity 
of S9.1 per cent. Allowing the same cane to stand one 
■day after topping ami then cutting and loading tlie 
polarizatiGn was found to be 1.5.8 per cent., with a purity 
of 84-1 per cent. ; cane cut and loaded three* days after 
topping showed a polarization of 1.5.28 per cent- and a 
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jpurity ol 80.4 per cent.,, and caue cut and loaded four ■ 
days after topping skow'ed a polariisatiou of 13.01 per 
cent, and a purity of 73.2 f>er cent. From these i*e- 
sults there is a gradual drop in the purity of the Juice 
from tire cane and in the sugar content or polariaation 
depending upon the period of time elapsing bet>veen the 
topping and tiie cutting and milling, showing a fall in 
purity of five points in purity on the first day and also 
.94 per cent, in polarization. After three days the 
fall in imrity was 8-7 and the decrease in polarization 
1-46 per cent, and after four days the fall in purity was 
15.9 and the fall in polarization 2.29 per cent., showing 
yery marked deterioration and loss of sugar from cane 
standing in the field after having l)eeu topped.' fThe 
second e.vperiment determining tihe losses from cutting 
cane and allowing tlfe cane to lie in the fields for differ¬ 
ent periods before loading and milling was conducted 
on the same general plan as the first experiinent, witli 
the following results: Cane cut and loaded on the 
same day showed a polarization of 16.56 per cent, and 
a purity of 89. Cane cut and loaded one day after 
cutting showed a polarization of 15-2 per cent, and puri¬ 
ty of 81-8, cane loaded three days after cutting gave 
a polarization of 14.78 p^; cent, and a purity of 77 
cane loaded four days after Cutting gave a po 
of 13.80 per cent, and a purity of 71.1, cafiC loaded five 
days after cutting gave a polarizataott of 14.53 per cent, 
and a purity of 74.9, and cane loaded seven days after 
entfing ga-ye a polarization of 13.68 per cent, and a puri¬ 
ty of 68.7 per cent. These investigations show marlced|. 
losses in sugar content and purity in allowing the cane 
to lie in the field for the different periods mentioned and' 
the care exercised in eondneting the.se experiments give 
ns valuable data as to the losses ineurrefi by the delay- 
in loading and delivering to the mill after cutting itt' 
the fields. The loss on the first day was 1.36 per cent, 
of polarization and 7,2 in p'urity, after three days the' 
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loss was 1.78 im* cent, in polarization and 12 points in 
purity, on the fourth day after harvesting tjiie loss in 
^wlarization was 2.76 per cent, and in purity 17-9 pointSy 
with five days elapsing between the cutting and loading 
we find a slight exception to the general loss which is not 
frequently encountered in experiments of this nature 
.and should be eliminated from the record, JVlth seven 
days elapsing the losses were, as to be expected, tihe 
greatest. IVe find a loss in jiolarization of 2.88 per 
cent, and in purity of 20,3 points- From this it is 
.apparent that there are large losses in sugar from allow¬ 
ing cane to lie in the field after cutting and this em¬ 
phasizes the necessity of expediting thp handling of cane 
during harvesting period and presents to our attention 
in a positive manner the money losses from the delay 
in the milling of cane affier cntting- Investigations 
were conducted further showing tjie effect of shading the 
■cane at a loading station immediately after cutting. 
iThe losses of sugar in the cane were much less than f j*om 
the topped cane standing in the field or from the cut 
cane lying in the field under conditions in the Philip- 
•pities which are comparative in all cane sugar producing 
■ countries, and show'ed a marked difference in favour 
•of the shading of cane. The difficulty, however, ^that 
would accompany such a utilization of this shade in dif' 
ferent countries during the season of harvesting, wdien 
labour is fully occupied, and the time and labour neces¬ 
sary to place cane under sheds are not available, would 
largely govern the use or adaptability of a shaded load¬ 
ing station. iThese data present to ns in a very forcible 
manner the necessity of despatch and rapidity in hand¬ 
ling cane during the jbarvesting season and show the 
los.ses by deterioration in the field are very great if de¬ 
layed. IWe have had previous investigations of the loss¬ 
es from allowing cane to stand in the cars after loading, 
And comparing these losses witjh the losses in the field 
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yfe find them almost equally ■■ as great. These results-' 
before us present to us the fact that the necessity of the 
avoidance of delay in moving cane from fields to the 
ears is as equally essentud as to avoid delay in trans¬ 
porting from the fields to the factory .—The houis-iaim 
Mmiter mid Sugar Manufactwen 
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THE ABSOEPTIOiS^ 'OF ATMOSPHERIC' 
NITROGEN BY LEGUMINOUS PLANTS. 


Tlie use of leguminous ivlants for tile improvemeat 
of soils is a practice of long standing, and it is now 
established that this iinprovement is effected by the- 
absorption of nitrogen from the air by the agency of 
bacteria in the nodules on their roots- IThe general 
facts of the process are agreed xipon, but there has been- 
much discussion concerning its details, and sex'eral 
points are not completely decided. There have, how¬ 
ever, beeii many experiments and investigations on the 
problem, and a considerable amount of information is; 
available. As several correspondents have expressed a 
desire to know* more about the subject than the mere fact 
t]tiat leguminous plants do take in nitrogen from the air, 
the following summary has been compiled. 

The bacteria obtain entrance into the roots .of the 
plant through a root-hair. Their presence vi-thiu the 
plant causes a rapid cell division, so that a swelling or 
nodule is formed. 'This is analogous to the formation 
of galls as a result of an insect puncture or the attack 
of a fungus. The central portion of the nodule con¬ 
sists of parenchyma, while the outer layers are the- 
same as the cortex of the root- The central tissue con¬ 
tains the bacteria. Mlth the bacteria there occur other 
bodies which are known as baeteroids. The bacteria are 
rod-shaped, but the baeteroids are irregularly swollen 
and sometimes forked or Y-shaped. The latter are re¬ 
garded as degenerated or involution forms ©f the bac¬ 
teria; they are frequent in the nodules, but in artificial 
icultures they do not occur until the culture is oH. 

The noddies are most abundant and largest when the 
j^nts are growing in yvell-aerated 
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soils they txxui* at the surface. They will form on the 
roots of plants grown in water culture, but, are not then 
as large or as active as in aerated soil. ^In dry soil 
they are much le.ss numerous than in moist soil, but ex- 
cessiTe quantities of water are injurious. Qne might 
•summarise this by the statement,—the more root-hairs, 
the greater the chance of nodules. 

It is believed that nitrates inhibit nodule forjmation. It 
is thought by some that the addition of soluble nitrates 
to the soil decreases the formation of noddles and 
the .same has been claimed for sulphates and ammonium 
salts. Legumes growing on a soil rich in niti|ates may 
be immune to the nodule bacteria, and prevent their 
entrance into the roots, but small quantities nitrates 
act as a stimulant. 

When the plant produces seeds, the int€rj|or of the 
nodule decomposes, leaving the tougher outer vcQptex 
a mere shell, which suhsequntly decays. This procestsy 
how-ever, has only been determined in the case of planits 
which die after producing seed% and it is not known ^'to 
w'hat extent it is apidieable to tree forms, such as tfeq 
Dadap and Mbizzia. 1; 

As the formation of a nodule is the result of an in¬ 
fection by a particular bacterium, nodules can only be 
produced in soils in which these bacteria are present. 
Most soils do contain them, though in varying quantity. 
It sometimes happens that the first crop of a leguminqii* 
plant on a given soil may be poor owing to the coj^par- 
ative scarcity of the bacteria, while succeeding crops of 
the same plant improve owing to the increase in the 
number of bacteria through the growth of the hosi plant. 
.The bacteria may be carried on the seed, or may be dis¬ 
seminated by wind or water. - 

Tlie quesstion bow arises whetlier the Boaiiles om all* 
le^ininoiis plants are caused by the same hactermiBy or 
“ whether different, species ■ ■ or ■ ^gronps of plants reqniwr 
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ditfereut bacteria. Tliia is a much disputed question, and 
complete agreement has not yet been reached. It 
has been found that, in some districts, some legumin-*' 
ous plants could not be grown successfully whM^ 
first introduced, until soil in wliich the plant had 
grown was imported for inoculation. That has happened 
in the case of lucerne and of soy bean. Again, where 
clover would not grow, success has been obtained by 
scattering clover chaff or straw over the land. Such ex¬ 
amples pioiniE to the existence of different bacteria for 
diffeient plants. 

Numerous experiments have, however, shown that 
one species of bacterium cau undoubtedly cause the pro¬ 
duction of nodules on many species of pilants. jSome 
claim that there is only one species which causes nodulei^ 
on leguminous plants, but that it includes strains or 
races, each of which is accustomed to a particular group 
of. plants. A. recent classification divides these strains 
or species into eleven groups, those of each group be¬ 
ing interchangeable with one another. Thus the bac¬ 
teria found in the nodules of the various species of Clov¬ 
er {Trifolium) are interchangeable; those of Sweet 
Clover (Melitotus) will infect Lucerne and other species 
ol Medicago; the Cow-pea bacteria will infect the 
groun’d-nut, Desmodiums and Acacias; those of the gar¬ 
den Pea {Pisum ) infect the Sweet Pea {iMtht/rus ) and 
the Broad Bean (Ficw), but not the French Bean 
'(Phaseolm); the Soy bean bacteria have for a long time 
been supposed incapable of producing nodules on other 
plants, but one experimenter claims to have successfully 
inoculated soy bean with bacteria from lucerne. 

Leguminous plants are common in the Tropics, and; 
it is most probable that aU strains or species of thetri 
nodule-forming bacteria are represented there. Ceylonf 
experience would favour that view, as no difficttlty has^ 
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Jjeeu met Avitli in estciblishiug the iinmerous green manure 
plants wliitii have l)een introduced. 

it has long been known that, n'here the ground is 
jioor in these bacteria, they can be introduced by scat¬ 
tering soil in which the desii*ed plant has previously 
grown. The suggestion is immediately obvious, that 
more certain results would be secured by cultivating the 
bacteria by the usual method.s in the laboratory and dis¬ 
tributing the bacteria, pi-eferably by inoculating the 
seeds, i. e. by immersing the seeds in /water containing 
the bacteria. TJiat was first tried in Oermany by Nobbe 
and Hiltner, who distributed cultures on gelatine under 
the iiame of Nitragin, hut on the whole these attempts 
were nnsuceessfii i- Similar attemjtts were subsequently 
made by Mooi'e in America, with a like result. More 
3‘ecently, Bottomley, in England, issued preparationst 
of the bacteria, under the name Nitrobacderiue, and 
Stead’s boom of this will no doubt be within the recollec¬ 
tion of our readers. Marvellous results were claimed 
■from the use of jSfitrobacterine, but it was conclusively 
shown that the bacteria did not survive distrihrition.' 
At the present day these methods of distribution are dis-i 
credited. 

The methods of soil inoculation are, however, iUi 
use and are recognised as superior to the use of com¬ 
mercial cultures. Both these are based on the transfer 
of infected soil. One is simply the scattering of the in¬ 
fected soil over the new ground. The other is known a« 
the glue method, and consists of first moistening the 
seeds with a ten per cent, solution of glue, and then 
sprinkling infected .soil over them sufficient to absorb all 
the moisture. 

The fact that the bacteria do ahsorlr nitrogen from 
the air having been established, the p/roblems arose, 
how they did it, and how the nitrogen was conveyed 
into the plant. And parallel with these are tlie ques- 
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:t-ions,—Is all tlie niti-ogen wMcli is absorbed from tiie 
air taken np by the plant? Is any excreted by the 
nodules into the suiTounding soil? If taken up by the 
plant, where is it stored? Are the leaves, etc., of a 
leguminous plant richer in nitrogen than a non-legumin- 
ous plant? It is evident that these qriestiong touch on 
points which are of the greatest importance to the prac¬ 
tical man, especially in the Tropics, where permanent 
tree forms ai’e grown as green maaures. 


Several hypotheses have been ptropounded regarding 
the method by which the bacteria take npr' nitrogen from 
the air, but none of these has been established. As re¬ 
gards the alisorptiou of the nitrogen by the plant, there 
are two liypotheses- One supposes that the bacteroids 
are absorbed by the plant fluids; the other, that the bac¬ 
teroids, by some change, jiroduce a nitrogenous substance 
wdiich is alisorbed by the idant. Neither of these has 
been proved. Consequently both the problems stated 
are still unsolved. 


As regards the distribution of the nitrogen in the 
plant, several points ai’e regarded as settled. Stocfc- 
hm, in 1S95, found that, in the ease of Lupins, -the 
nodules were richest in nitrogen at the time of bloom¬ 
ing (6.22 per cent.), and that their nitrogen content 
diminished as the fraits matured (to 1.73 per cent.). 
His results indicate that the nitrogen in the nodules is 
either taken np by the plant for seed proditction or is 
diffused into the s^ 

Knisely analysed the different parts of lupin plants 
at three distinct periods of development. His results 
■showed the following amounts of nitrogen, expressed as 
liercentages of the dry weight:— 
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PERia,D' 

Leares 

1 

Stems 

" .Boots 

" 

Fiili biaom 

4-02 

307 

M5 

•92 

517 

Pods well formed ' 

370 

3 38 

.88 

•83 

4-29 

Pods verj large 

3-41 

.. 

3-68 

.90 

: -66 

■ 

370 


It will be seen that as the pods mature, the percent • 
ajge of nitrogen in the other parts of the plant decreases^. 

Exhaustive experiments on the fixation of nitrogen, 
by Cow-peas and Soy beans have been made by Whiting* 
His results yfere published in Bull. 179, University of 
Illinois, Agricultural Experiment Station, from AvhicK 
most of the foregoing details have been taken. Whiting^ 
found that at the time of harvest about 74 per cent, of 
the nitrogen was in the tops, the remainder being dis¬ 
tributed through the roots and nodules. In the earlieii- 
periods, the roots contain more than the nodules, but 
later this is reversed. 

It has been shown by several investigators that 
the plants are harvested at different stages there is an^ 
increase in the total nitrogen with each older stag®*, 
until the seeds are formed, when there is a substantial' 
decrease. Whether this repi*esentg an actual loss has- 
not yet been determined. 

Hopkins analysed Cow-peas gi*own with and without, 
'bacteria. The following table gives one set of his re¬ 
sults, the dry weight and amount of nitrogen being- 
in centigrams. 
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Parts 

Drj 

Weight 

Nitrog^Bj 
' percen¬ 
tage, " 

Mitrogeii' 

anioiint 

JO plants^ with .bacteria 

Tops 

3,580 

4'09 

146 


Eootai 

620 

1-45 

i If 

- 

Nodules 

190 

5.97 

11 


Total 

4,S90 

— 
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10 plants witkout bacteria 

Tops 

1,560 

2-42 

3&. 


Roots 

300 

■88 

3- 


Total 

i ‘ ' 

1,860 


41 


‘*TJbie infected plants contained nearly four times as- 
much nitrogen as the uninfected plants, and about three- 
fourths of the total nitrogen in the infected plants was- 
obtainecl from the air.’* 

We can now answer some of our ^questions, Accofil- 
Ing to the foregoing results, leguminous plants which 
are furnished wdth nodule bacteria contain a greater 
percentage of nitrogen than those which lack bacteria. 
pPhis nitrogen is stored principally in the tops, i.e-, leavesl- 
and green stems. When the plant fruits, the percentage- 
of nitrogen: in all other parts decreases. 


^, ’After the plant fruits the nodules decay, and some- 
nitrogen will then be added to the soil, but it Eas not’ 
i)een determined whether any nitrogen is excreted into - 
the soil at other times. The practice of growing togeth¬ 
er a leguminous and a nou-leguminous plant dates at 
Ibast from the days of ancient Eome, and it is claimed 
that the non-leginne benefits by tlie presence of tbe- 
legume by obtaining nitrogen from the latter. That this 
occurs dpring the second year of its growth might he ex¬ 
pected, but a benefit in the first season is not suffteilently 
established. ■. ■ 


added to the serf! by® 
leguminous drop has been estimated on several oecasioifll- 
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ill temperate coinitries. A gain of 200 ponnds per aore 
lias lieen reported by the New Jersey Experiment Station 
with crimson clover. In Canada, ten years’ results with 
■ cloier on a light sandy loam gave a yearly gain of 50 
pounds of . nitrogen per acre. In the latter instance, the 
clover was cut and left to decay on the land. It was 
found that the crop contained from 100 to 150 pounds of 
nitrogen per acre, hut that all except 50 pounds was dis- 
si])a ted by bacterial activities and in other natui’al ways. 

It wiU have been noted that the facts which have 
been established concerning leguminous plants as green 
manures relate to herbaceous plants, and principally to 
aimnals. Many of them will no doubt be applicable to 
the similar plants, e. g., Grotalaria, grown as green 
manures iii the Tropics, but it is doubtful how far they 
can be applied to our permanent tree forms. Practical¬ 
ly no investigation has been carried out on this subject 
under tropical conditions, and it is quite possible that 
such investigation might lead to a considerable modifica¬ 
tion of current practices. 

It is especially of interest tO’ note that, in the Cana¬ 
dian experiment referred to above, from one half to one- 
third of the nitrogen contained in the plant was lost in. 
the process of decay. This illustrates one point which 
Js in particular need of investigation in the Tropics, 
IpPhe amonut of nitrogen addtid in the green manure has 
been estimated on many occa.slous, but how much pf jhat 
goes to enrich the soil is another story. Under tropical 
conditions, the amount lost in decay is likely to be larger 
than in temperate climates, and it will no doubt vary 
with the practice followed, 1 e., whether the green 
■material is dug in or whether it is left to decay on the 
surface* But all this awaits investigation. 

Beference may be made to a few points, relatini^ to 
green manures in Ceylon, which have been raised by cor- 
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respondents. Some have pointed ont rather indignant¬ 
ly that the nitrogen content of, say, dadap, stated in 
Bulletin X dift'ere from that given in Bnlletin Z. There 
ai'e two explanations of that. 

In the hrst place, in dealing with tree J'onus, the 
nitrogen content of the loppings will vary with the stage 
of growth of the loppings. Leaves contain a higher 
percentage" of nitrogen than steins, and the soft 
green tissues contain a higher percentage than 
the wood, tConsequently the younger, the lop¬ 
pings the higher the percentage of nitrogen they will 
show on analy.sis. Old nmody loppings will show a 
Smaller percentage of nitrogen, because of the quantity 
of wood they contain. The only way to avoid this diffi¬ 
culty when comparing the nitrogen content' of different 
plants is to have separate aualyses of the leaves, green 
steins, and woody steins. It is to be noted that these 
statements refer to percentage of nitrogen, not to total 
(quantity- The greater weight of the older loppings may 
involve a greater total weight of nitrogen, in spite of the 
smaller percentage. 

A second source of discrepancies lies in the fact 
ithat, in order to give the planter some idea of the quanti¬ 
ty of nitrogen which he is adding to, the soil, the per¬ 
centages of nitrogen have been based on varying stand¬ 
ards, c., the green weight of the plant, the .suii-dried 
yveight or the air-dried weight. All these are variahles; 
’About foni*-fifths of the green parte of a plant consist of 
,water, and the green weight will vaiy with the 
weather and the time of day when cut. Similarly the 
sun-dried and air-dried weights will vary with the humid¬ 
ity and temperature of the air- To avoid these diffleul- 
ties it is usual to e.vpress the w^eights of the various con¬ 
stituents of a plant as percentages of dry weight whmi 
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dried at 100° C. Without that staudard, the percentages 
are not strictly comptarable. 

Numerou'r analyses of green manure plants in Ceylon, 
are scattered through various publications, but for the 
reasons given above these are not usually comparable 
with the analyses of plants in temperate countries. For 
can they be correlated vvitli one another, in the absence 
of information concerning the relative amounts of leaf 
and stem, and the stage attained by the plant at the time 
the samples were taken. 

One point revealed by these Ceylon analyses iuayy, 
however, Ire referred to. Imligofera ami is said to con i 
tain 1.86 per cent, of nitrogen reckoned on the air-driedS 
weight, and Cajanus indicus 1-88 per cent, on the sarnef 
basis. These compare very unfavourably with the 
figures for Soy beans, but they are plants with somewhat 
woody stems and small leaves. )The point, however, 
which is worthy of notice, is Passiflora foetida coU'.? 
tains 2.16 per cent, of nitrogen in the -whole plant, and 
S.S1 per cent, in the leaves and fruits, reckoned on the 
same basis. Again,* tea twigs, fresh, are said to contain 
1.16 per cent, of nitrogen, while dadap loppings, fresH,* 
contain 0.86 per cent., and Crotalaria Mriata, irmh, 0.86. 
These results again raise the question whether, in the 
tropics, the leguminous plants, in general, contain a: 
greater percentage of nitrogen than non-legumes, and 
whether, apart from a possible excretion of nitrogen; 
from the roots of the legume, manuring with any green 
stuff, as is practised in paddy cultivation, does hot add 
as much nitrogen' to th'e soil as manuring with' a legumm- 
ous plant- If, however the green stuff is grown 'in 8iiu\ 
it has to be borne in mind that the legume obtains up 
to three-quarters of its nitrogen from the air, yrhUe the 
non-legume obtains its nitrogen from th'e soil.—Tropical 
'iS^cnitnrist LXiil' Voh 5. 
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!rBE XEACHING OF PERT,ILISEES FROM SOILS. 

A. W. E- JOACHIM, B.SC., f^LOND.) 

A.I.C. Dip. Agri. Cantab.) 

Office Assistant, Department of Agriculture, Oeylon. 

triie subject ot the leaching of fertilisers from cul¬ 
tivated and uncultivated soils stands out as one on which 
hut little is known by practical agriculturists. This; 
•short aidicle is therefore written with the purpose of 
supplying some information on the subject to those read¬ 
ers of this Journal, the great majority of whom are i>rac- 
tical men, "who perhaps have not had the opportunity of 
acq,uainting themselves with the results of scientific in¬ 
vestigations on this important practical problem. Very 
little systematic work of this nature has been done, in thd 
JTropics, but at the Experimental Station at Rothamsted, • 
^arpenden, England, experiments have been carried out 
(Continuously since 1870 to asceriain the loss of soluble 
fertilisers through' drainage waters. The results of these 
fear out the fact that the losses from the soil of some of 
the most extensively used fertiliser.? is a factor that must 
imdoubtely be reckoned with. It is true the climatic 
conditions of the temperate regions differ from those of 
the Tropics, bnt if one considers rainfall only, the differ¬ 
ence is merely one of degree, the rainfall of tropical re- 
irions being far more excessive- The liability of fertilis¬ 
er^ to he lost from tropical soils throughVainfall, drain¬ 
age, an'd percolation is therefore greater than from soils 
,of the temperate zone. 

- The experdments carried out at Rothamsted on the 

subject of the leaching of fertilisers from soils have been 
eo systematic and the results obtained so conclusive, that 
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one eoiild do no Ijetter tlian embody in tiiis article a sum- 
iiiurr of these experiments and of their results. Experi¬ 
ments were carried out to ascertain the leaehiug of fer¬ 
tilisers both from uucropped and unmauured soils, and 
from coatinuoiisly cultivated soils. In the latter case, 
e. g., the wheat plots on Broadbalk field, each plot was 
drained at a depth of from 2 feet to 2 feet (? inches below, 
the surface, and the drainage waters from these collect¬ 
ed and analysed. For experiments with unmamired 
and nncropped land ^drain-gauges’ or dysimeters’ were 
constructed by building cement walls round blocks of 
eartli in situ, and then gradually introdnciug a perforat¬ 
ed iron plate below to carry the soil. fThese lysimeters 
were constructed to two depth’s, rir., 20 inches and 60 
inches. The water draining from these lysimeters was 
collected every day and analysed. 

Let us no^y consider what happens when each of the 
more important soluble fertilisers is applied to the soil, 
so far as their retention by or leaching from the soil isj 
concerned. Of the nitrogenous fertilisers the nitrates 
of soda and of lime, the salts of ammonia and urea are 
freely soluble in water: Snperpliosphate alone of the 
compounds of phosphoric acid is soluble. The potass- 
inm fertilisei*.s are all soluble. 

Soil contains among other eonstltuents clay and or¬ 
ganic matter (huimis). Isow these two coustitnents of 
soil give to it eertaiu properties which are peculiar to ai 
class of substances called “colloids,” Among other pro¬ 
perties colloids have the characteristic power of “adsorb¬ 
ing” from certain solutions the substances dissolved in 
them. Besides this purely physical process, there may 
also be a chemical interaction between the salts in solu¬ 
tion and certain chemical constituents of soils-—Ute 
double silicates known as zeolites, and calcium humate.:. 
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Experiments- carried out by Way and I’liorapson, . anrl. 
later by .Voelcker, bave shown that all organic com¬ 
pounds of nitrogen, amuioniuiu salts, phosphoric acid 
and potash were reinoTed almost wholly from SGlution 
by ordinar\' soil, but that nitrates, sulphates and ehlor 
ides, chiefly of sodium and calcium, were not retained. 

iThese experiments are confirmed by the analyses of 
water from the land drains. Ammonia, phosphoric acid 
and potash aio found to occur only in, very mimite quan¬ 
tities, hnt nitrates, sulphates and chlorides of calcium 
and sodium occrii' in large amounts. . 

The Application of HfTilpImte of A.mmoriia to the Soil- 
—When sulphate of ammonia is added as a fertilisei’ to 
the soil, the soil water dissolves the particles of the fer¬ 
tiliser, and eventnally tlie whole of the fertiliser goes 
into solution. Theio is no downward drainage or leadv- 
ing of this solntion, for part of it is adsorbed by the soil 
colloids, and part interacts chemically with the zeolites 
and humus and thereby becomes ‘'fixed.” Betoveen the 
“zeolites” or double silicates of aluminum, calcium, etc., 
and the sulphate of ammonia in solution, there is an in- 
teir'cliange; the ammonia replaces the calcium of the 
zeolite and this combines with the sulphnric acid of the 
fertiliser to form calcium; STilphate which is washed out 
of the soil in the drainage water. Salts of calcium are 
therefore usually found in considerable quantities in the 
soil water. The action of these physical and chemical 
factors results'in the sulphate of ammoma being confined 
to the upper layers of soil. In the course of time sul¬ 
phate of ammonia is converted by nitrifivlng bacteria to 
nitrate in which form only can it he taken up by most! 
plants-. 'As a result of this, any losses that the sulphate 
of ammonia will undergo, will he in the form of nitrate- 
Mention must be made here of the effect of the eontinu- 
■ ^ns application of sulphate of ammonia to a soil. This^ 
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r^esuits in the depletion of its stores of calcium carbon¬ 
ate, which is brought about by the double decomposition 
it effects isith the chalk or calcium carbonate in the soil, 
ammonium carbonate and calcium sulphate being 
formed. As the ammonium carbonate is nitrified, more 
calcium carbonate is utilised, and more calcium washed 
-OTt into the drainage waters. 

An examination of the results obtained at Rotham-* 
sted by the study of the composition of drainage 
waters from Broadbalk Field, shows that the amounts ofl 
.ammonia found in the drains is very minute. When 
400 lb. of ammonium salts per acre were applied to. the 
plots, the amount of nitrogen as ammonia found in the 
drainage waters was not more than .20 parts per- milli on 
of solution. The efl’ect, however, of adding ammonium 
falts or organic compounds of nitrogen to soils, is to in¬ 
crease the proportion of nitrate in the drainage water. 
P?hus where minerals only are applied and no nitrogen¬ 
ous fertilisers, the amount of nitrogen as nitric acid 
found in the drainage water was 5.10 parts per million;' 
with 200 pounds ammonium .salts, 8.50 parts jjgr million! 
and with 400 pound.s 14.0 parts per million of nitrate 
were respectively found. The amount of lime found dis¬ 
solved in the drainage water, as was to be expected, in¬ 
creased with an increase in the amount of ammonium 
salts. Thu.s, whereas the iquantify of lime in the drain¬ 
age water from unmaunred plots was found to he 98T' 
parts per million, with tlie addition 200 pounds' am- 
moninni salt.s + minerals ihe quantity iuci*eaged to 142,9 
parts per million ; 400 pounds of arainonium salt in¬ 
creased it further still to 181.4 parts per million. Mtrate 
of soda has not the same effect on the leaching of the caT- 
cium salts from the soil as sulphate of ammohia^ and the 
osperiments at Rothamsted demonstrate that the addi- 
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of minerals + 550 pounds nitrate of soda per acre to 
the unmanured plot gave only 118.1 parts per million of 
calcium in the drainage water. 

As regards area, little need be said, for on applica¬ 
tion to the soil it is converted into the carbonate of am¬ 
monia in which form it is fixed by the soil; the nitrogen 
it contains is thus not easily lost through leaching. 

<The Application of Nitrate o,f Soda to Soils .—> 
Nitrate of soda is one of thp most widelv used nitrogen- 
ous fertilisers, and at the same time one that is most 
easily lost to the soil through drainage and percolation. 
Unlike sulphate of ammonia, there is no chemical inter¬ 
action between it and other constituents of the soil, nor 
is there any “adsorption’’ of the fertiliser from solution 
by the soil. Moreover, nitrate of soda suffers from the 
disadvantage, from the point of view of leaching front 
the soil, that it is taken up by the plant almost immedi¬ 
ately, whereas sulphate of ammoiiia has fl^rst to be eon- 
' verted into the nitrate before it can be utilised by th'o 
plant. 

An application of nitrate of soda to the soil Mlowed by 
rain, will result in great loss of the fertiliser through per¬ 
colation into the drainage waters. That this is so is exem¬ 
plified by the experiments at Eothamsted. Here where the 
rainfall does not amount to much more than 30 inches 
per annum, the amount pf nitric nitrogen lost to the 
drainage waters on the addition of 550 pounds niti*ate of 
soda per acre is no less than 18.4 parts per million, as! 
compared with 5.10 on the immahured plot. The amount 
of nitrate found in drainage water will naturally depend 
on the season. Nitrates, in the temperate regions, should 
be applied as ferMisers in early spring, as then the crops 
need them for purposes of growtli: but in the Tropics^ 
'Ibe application must be cofiMered chiefly from the point 
©f view 
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iliVhat applies to nitrate of soda, holds equally good 
for nitrate of lime, and nitrate of ammonia. The former 
is deliquescent even when exposed to the atmosphere and 
hence is easily lost to the drainage water. 

A word on Calcium Cyanamide will not be out of 
place. Calcium Cyanamide though not soluble in water,, 
Is transformed in the soil into urea and ammonium car¬ 
bonate and hence is comparable in this; respect to sul* 
phate of ammonia. 

In, connection with the leaching of nitrates from un¬ 
cropped soils, Bussell and Eichards summarise the re¬ 
sults of experiments that have been carried out at Both- 
amsted without interruption since he year 1870. The 
drainage waters from the 20 inch and 60 inch gauge lysi- 
Ineters, in both of which no crops were grown, were col¬ 
lected and analysed. As far as could be ascertained 
from the analyses, the nitrogen lost from the soil was 
found to be wholly in the form of nitrate. The amount 
of nitric nitrogen lost to the drainage water per acre 
per annum was 40 pounds. At the be^nning of the ex¬ 
periment the percentage of Mteogen in the top nine inch¬ 
es of soil was .146, equivalent to 3,500 pounds per acre. 
At the end of fifty years, the percents^ of Nitrogen was 
•099, equivalent to 2,880 pounds per acre. The rab^ at 
which the nitrate was lost was comparatively slow. To 
account for this sldw rate of loss of nitrogen, from the 
soil, Russell has put forward the theory that soil organ¬ 
isms—algae, fungi and bacteria—accumulate the nitrate 
or the ammonia present in the s<h1, and on their doath,i 
decompose, giving rise ultimately to nitrate. These ex¬ 
periments also demomstrated that .the amount of nitrate 
“washed put from the ^ was iriosely related to tKe ralnj*' 
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The Application of Potassic Fertilisers to, i^oils.-- 
Eesults of experiments at Eotliamsted sliow that, like 
ammonia, potash is adsorbed by the soil, and the greater 
portion of it retained near the surface. Caustic potash 
is adsorbed directly, but in the case of the sulphate, ni¬ 
trate and chloride of potash, the base is adsorbed, and 
the acids set free combine with the calcium or other 
■bases of the soil, forming soluble neutral salts which are 
lost in the drainage waters. Thus calcium sulphate, ni¬ 
trate and chloride are found in comparatwely large 
quantities in the drainage water, v/hilst the amounts of 
potash are very small. At Eothamsted, analyses of 
drainage :water from the wheat plot to which potassic 
minerals only were applied, showed that whilst .the 
amounts of chlorine and sulphuric acid found were 11.t 
and 66.3 parts' per million respectively, the quantity ©f 
potash was only 5.4. Minerals + 200 pounds ammonium 
salts sho'vyed 20-7 parts of chlorine and 73.3 parts of sul- 
pfhuric acid, but only 4.4 parts of potash in the drainage 
■waters. Minerals + 400 pounds sulphate of ammonia, 
gave only 2.0 parts per million of potash, but increased 
the chlorine and sulphuric acid to 26.1 and 90.1 parts 
per million respectively. Pfhe use of nitrate of soda was 
found to increase the amount of potash in the drainage 
with Minerals 4- 550 poilnds nitrate of soda, 
the amount of potash fqdnd in the drainage water 
was 4.1 parts per million. In the case of Kainit, thd 
chloride it contains is usually lost in the drainage! 
'■waters. 

The Application'pf. PhospMric Add to the Soil .—► 
"iThe usual phosphates applied as' fertilisers to soils are 
superphosphate, spid nlines^ |iljos|thates. ’SOhe! 

'■^O/vlatter are, water 

■^a«d hence are fe';ai^ exteat in 'thel 
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drainage water. Superphospliate oii the other hand ih 
very soluble in water, aud might therefore be regarded 
by practical agricultui'ists as a fei'tiliser that could easi- 
Iv be lost to the soil- This however, is not the case, fort 
superphosphate, on being added to the soil, reacts cheiiii- 
eallj with the calcium carbonate, hydrated ferric and 
aluminium oxides of the soil to form compounds insolu¬ 
ble in water. Thus, on the addition of superphosphate 
to soils, insoluble caldnin, aluminium and ferric phos- 
jihates are immediately formed. Wherever calcium car¬ 
bonate is present in soils, the sohdde superidiosiyhate in¬ 
teracts with it and precipitates the di-calcium or “re¬ 
verted” phosphate. This is insoluble in water, but solii-* 
ble in water containing carbon dioxide. On soils poor in; 
calcium carbonate, and Avhere iron and aluminium oxides 
are oouseqiientlv abundant, idiosphatcs of iron and 
aluminium are chiefly pi‘ecipitated. These are iusolu- 
ble in water containing carbonic acid, and are practical¬ 
ly lost to the plant. To the latter class of soils lime 
must therefore be applied before the addition of thp 
superphosphate. Besides' the chemical changes it under¬ 
goes in the soil, phosphoric acid also undergoes the phe¬ 
nomenon of adsorption by the soil. Thus, there is no 
Ifear of excessive loss of phosphoric acid in the drainage' 
water. In fact, analyses of drainage waters sliow tliat 
the amounts of ph'osplioric acid present, in them are liard- 
ly appreciahie. 

'A'nother fact following on wliat has been stated in: 
the foregoing, is that the pliosi>liorie aeid of soils 
usually found to a very considerable extent in the top 
nine inches of soil. Dyer found that no less than per 
cent, of the acid was found in the surface soil, and 2T 
per cent, in the subsoil, f. c., from 9 to 18 inches. An 
examination of the analyses of drainage waters at Eotli- 
^insted ^hows that the amount of phosphoric acid wa^ 
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never more than 1.66 parts per million. That vs^as where 
superphosphate and 400 pounds of ammonium sulphate 
per acre were applied to the plot. The further addition 
of sulphate of soda or potash to this mixture resulted 
in a lowering of the amount of soluble phosphoric acid 
to 1.09 parts per million. 

What has been stated in the foregoing refers chiefly 
to the results obtained at Eothamsted from an examina¬ 
tion of the di’ainage waters of the wheat plots on Broad- 
balk held. (They confim in general the conclusions 
wlii(‘li were anlved at from a consideration of the ques¬ 
tion from chemical and physical grounds alone. Thei 
iquantities of different fertilisers lost to the drainage 
wfiter will, however, vary with the type of sod, the slope 
of the land, the ci' 0 ])s cultivated, and the rainfall. Other 
experiments at Rotliamsted h.ave shown that more leach¬ 
ing takes place from light soils than from the heavier 
marls, loams and clays; but in'cspective of the type of 
soil, the same general results regarding the loss of ferti¬ 
lisers from soil were obtained. With regard to the crop 
grown, it is well known that rlifferent crops respond dif¬ 
ferently to different manures. The loss through leach¬ 
ing of a. particnlar manure when applied to a particular 
crop for which it is most suitable, will be less than when 
applied to another crop for which' it is not so snitaWe. 
trhus nitrate of so'da is more advantapfeously applied to 
the wheat crop than to barley, and there will be certainly 
less loss of the nitrate of soda through 'drainage from the 
wheat plot than from the barley. That the loss of fertilis¬ 
ers from the soil is dependent on tlie rainfall and slope of 
the land is. evident to every one and needs no further re¬ 
ference. 

STOtMAEY. 

!As is well known, all nitrogenous compounds when 
applied, to soil are converted into nitrates, and so are 
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liable to be waslied out iufco tlie draiuage water. Kitrate 
of soda and nitrate of lime arey of all soluble nitrogenous 
fertilisers, tlie most easily lost from the soil, nnless ap¬ 
plied at a time when they could be very quickly assimilat¬ 
ed by the growing plant, and when the rainfall is low. Ex¬ 
cessive rain will leach out a large percentage of these fer¬ 
tilisers from the soil. The reason for this is that nitrate 
of soda is not ‘'fixed” by the soil. Sulphate of ammonia 
on the other hand is “fixed” by it and hence not easOy 
lost to the drainage waters. In fact, but little nitrogen 
is found in the drainage water in the form of ammonia, 
though a certain amount is lost as nitrate. Urea and 
calcium cyanamide are not lost from the soil as such 
but as in the case of sulphate of ammonia a small porpor- 
tion is lost as nitrate. With potash there will be but 
little loss, as it is largely adsoifiwd b.v the soil; but where • 
kainit is used, tEe hydrochloric acid it contains will 1» 
washed into the drains. Wlien sulphates are applied to 
the soil, e.g-, sulphate of potassium, the potash is ad¬ 
sorbed by tbe soil, but the sulphuric acid is washed out:. 
No fear of loss of pEospEoric acid applied in tlie form 
of siiperpEosphate need be entertained, as the latter is 
fixed in the soil almost as soon as it is applied to ii Of 
all the soluble cEemical fertilisers, this is the one tEat ii 
least affected so far as leaching from the soil is con-' 
eerned—Tror/ioal AgnciiTturist Vol. T.XTTT No. ■ 




YOUTH AND AGE IN PLANTS, 


The majority of plants pursue the even tenor of 
their way from youth to age without vouchsafing to> 
any hut the most observant that they suffer from any 
of the “ growing pains ” incidental to the growing mp 
of human youths. It is true that there is often to he 
seen a big bi'eak in the continuity between the germi¬ 
nating seed and the newly-established seedling. The 
first efforts of the seedling in the way of leaf formation 
are hut feeble, and from them the scale leaves only 
result. With the vigour which comes to the establish¬ 
ment of independence the first rough leaf is formed, 
and often enough it is of mature form like unto all the 
leaves which will be produced thereafter. Another 
break of continuity which marks a tide in the affairs 
of plants may be observed when the plant becomes 
adolescent—ripe to flower. At this period also the 
flower-bearing branches, intent, as it were, on their 
business, all but forget that it is customary for a 
branch to bear leaves, and only produce j)erfunctorily, 
one or two mere rudiments of leaves which the botanist 
calls bracteoles or prophylls. Some Orders of plants, 
the Oruoiferm, for example, give up the pretence alto¬ 
gether, and their flowering branches—without respect for 
the tradition that branches should bear leaves—produce 
their flower buds without any preliminary production 
of prophylls. The turnover from vegetative to flower¬ 
bearing state, which must undoubtedly be accompanied 
by wide-spread change in the whole plant, takes place 
often with effortless ease. So smooth is the passage 
from vegetativeness to floriferousness that even now 
little or nothing is known of the inward change which 
leads to the outward grace of flowering. There are, 
however, plants which, as is well-known, take a Jong 
time to grow up—as measured by their flowering—and 
others which never grow up at all. The once flowering 
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Palms,* Agavos, and the like, which go on living and 
growing in leisurely fashion for long terms of years, 
then flower, fruit, and die, are instances of the former, 
hi any New Zealand plants which have juvenile non- 
flowering forms and the Retinosporas—permanent juve¬ 
nile Conifers—are among the many well-known exam¬ 
ples of tha latter. What makes the once-flowering 
Palm at long last reach maturiy, and what causes it to 
die when it has set its seeds, are alike unknown. Some 
say that the trees are worn out by the heavy work of 
seed and fruit production, but this is only an example 
@f the all too frequent application of the obvious. It is 
more likely a case of plant suicide; and all the yearly 
deaths of annuals may well prove to he so many examples 
of self immolation in the interests of the race—“The 
individual withers and the world grows more and more. 
There is much in the anatomy of herb and herbaceous 
perennials to suggest that they are not the sort of stocks 
whence perennial trees evolved, hut rather that they are 
degenerate members of races which once enjoyed the 
stature and status of long-lived and frequently-flowering 
trees. The world went very well then, in that far-off 
time when most Dicotyledons and Monocotyledons en¬ 
joyed, as is supposed on this hypothesis, a tree-like Imbit 
But as climate evolved, becoming more unequal over 
the face of the earth, tree forms of vegetation were con¬ 
fined to the districts with constant water-supply; from 
the other areas, as trees, they were banished. Some 
“Went out” for good and all,others began to take a lower 
place, until at last what was once a tree may now he the 
ephemeral and minute herb which springs up, matures, 
hears flowers and ripens seeds within the space of a few 
weeks. Any one who tends plants may observe signs—• 
it may be slight, yet nevertheless sure, that fertility is not 
a mere inevitable event which ensues from lapse of time. 
An interesting instance of the peculiarity of the state of 

^ .An excellent. speciiMteo'^of a', once .flowering' Palm,, the' of: 

. {Co-r^phm umlraeuUfem) is, ,no,w flowering in the groimds of 
eniment; House and .can be seen fiom'Carmichael Street. .".Tt''takes about 2S ' 
,^,jetofoflower'and fruitund then;dies* ' Editor,. ■" 
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a plant with respect to flower bearing is described by 
Mr. L. B. Stewart in the case of a species of Gardenia,* 
A cutting from the main vertical stem of the plant goes^ 
on growing for twenty years or more without flowerings 
but if cuttings are taken from one of the side branches 
the plants which arise are of branching growth and 
flower regularly year hy year. What they gain in flori- 
ferousness they lose in mere, stability, Eor whereas , 
the non-flowering, upright plants live on unflowered, 
the bushy, dwarfer plants which flower after a few years 
produce root suckers which, like a Rose stock overgrow¬ 
ing its scion, pushes up as an upright stem, that, unless 
removed, “ sucks the verdure ” out of the other, so that 
the bushy plant by its side ceases to flower and present¬ 
ly dies.— Gardeners' Chronicle, Vol. LXXTII. No. 
1985. 

* Transactions and Proceedings of the Botanic Society of Edinburgh, 
XXIX., Part 1,1924. 


A NEW USE FOR CAUAO. 


In times of over-production of an agricultural product 
or of low prices and sluggish market, the development of new 
ways of using up material has often proved of great kelp to the 
industry- The investigations along this line by the rubber 
industries since 1918, have been fruitful of results. Porseveral 
years now the cacao market has been depressed and it would 
appear that a possible new use for cacao, which may in the 
future considerably increase its consumption, has been found in 
the development of cacao bread. The United States De¬ 
partment of Agriculture carried out experiments which resulted 
in a bread being prepared in which from 8 to 10 per cent, of the 
flour used was substituted by cacao powder, and the shortening 
usually supplied was oraiSied, as this is supplied by the cacao, 
presumably by the fat which it contains. This bread has 
now been manufactured in Trinidad according to the United. 
States’ recipe and has been pronounced by many who have tried 
it to be very palatable and likely to meet with some demand. 
If such a demand became general the consumptien of cacao, 
might be inereased.~Tropical Agriculture. %1,1. 
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GUIDE FOR BEGINNERS IN CHICKEN RAISING.*' 


By P. M. Frond A 

Of the Department of Animal Husbandry. 


The following extract is taken from an Article in the Phillipiue 
Agriculturist Voi. XIII, No. 8:— 

The raising of chickens, if properly developed, could, 
he a prominent branch of agriculture. The ease with 
which chickens adapt themselves to new conditions makes 
it possible to grow them as a side issue with almost any 
(Vocation. Also chicken raising is an industry in which 
all the members of the family can take an active partj. 
the chickens being small animals and harmless, even 
children can help take care of them. The demand for 
chicken products, eggs and poultry, is ever increasing. 
With all of these advantages, to say noitliing of the 
pleasure and satisfaction derived from the keeping of 
chickens, there would seem to be no reason why most 
families should not keep enough chickens to amply sup- 
jdy their needs, at least. 

The importance of chicken raising is gradually be¬ 
ing i*ecognised. This guide was written to meet the manyi 
demands for information on chicken raising; if the 
principles and ail vice here set forth are of use to begin¬ 
ners, whether on a large or a small scale, the object of 
the department in publishing it will have been attained. 

In this circular, the writer does not aim to give a set 
of directions that will meet all troubles of beginners in¬ 
chicken raising, as this is impossible., Probably in most 
cases the common sense of the chicken raiser will play 
the most important role. The poultry raiser shonW' 
have good judgment, which can be formed only by actoaf 
experience in caring for ehiekens and by carefully stndy- 

-- * Experimeot Station contribution No. 261; Giroular No, 5.. 
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ing their habits and their manifold requirements. Know¬ 
ledge gained from study and reading of published ma¬ 
terial on the subject of chickens "will help to form good 
■judgment and be a guide in special cases. It is hoped’ 
that the information given in these pages may be of help 
to the chicken raiser while he is getting his experience. 

CLASSES OF. CHICKEN RAISING. 


Back Yard Chicken Raising. 


|The keeping of chickens in the small lots back ofi 
city and town residences is called back yard, or suburb ¬ 
an chicken raising. There is no reason whatever why; 
siiany residents of a city or of a town cannot supply a 
[part of the family’s table needs from a well cared for,. 
;well fed, and well managed flock of chickens. Kitchen 
and table scraps, which if thrown into the garbage can- 
are wasted, can be converted into eggs and meat if fed tO' 
chickens before the scraps have started to decay. Men 
and women who work indoors all day will find rest and.' 
recreation working outdoors taking care of chickens in 
their hours at home. Children can be taught to find 
interesting occupation in raising chickens. They will' 
not only add to the family’s support by so doing but will' 
develop habits of industry and love of poultry. 

Farm Flock Raising 

ffihe keeping of chickens by residents of villages as - 
a side line of general farming is known as farm flock.. 
raMng. A farmer’s home is hardly a real home without 
chickens; no farmer should be without them. Raising- 
chickens on a small scale is so easy that if the farmer 
himself cannot take care of them, other members of Ms- 
family can. In this kind of poultry raising the fcwte 
find their own feed; the hens steal their nests, are ex- 
to unfavourable environment, and consequently lay; 
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bii t few eggs and raise only a few cliickeiis. If, instead of 
sneh practices, the chickens were properly honsod, gi\en 
some additional feeds sf> that they would not have to 
ppetid most of tlurir eiK-rgy hunting for their subsistence, 
the eggs iind meat would, be more t han double the present 
pniduetion:. 

Cliiclicn Farming. 

The raising of chickens on a farm devoted exclusiTe- 
vly to the iudusti'y, where it is the principal source of the 
farm income is chicken farming. .When carried on as^ 
a busiuessj chicken farming is not a simple easy occupa¬ 
tion. Many people think that for this business, neither 
special lituess nor si)e(iat training are retjuircd and 
that it can l»e gone into without preliminary pr(;i»ara- 
tion. They do not realise that chicken farming requires# 
brains, ability, e.xperience, and the exercise of care and 
judgment in all the oi)eratioii,s on t^he farm. Tlie begin¬ 
ner in cbicken farming wil l find tlnit it will, be to his dis 
tinct advantage to start on a very moderate scale and get 
experience in all of the ])hases of the bnsi ness lief ore he 
makes large investinents in it. lie can enlarge bis capa¬ 
city gradually as he feehs himself growing in competency. 
A j’ight l)egmning is always a, |>i'(‘-r(M|nisiie of a, su(a;essfnl 
■ending, and the In^ginner in clubdcen farming will he the 
gainei' if In* b'arns the business little l>y little. 

'Brerd.<< To TTste. 

The dilferent breeds of cbickeiis may be arbitrarily 
classified into groups according to t|be ])ur)»o.sc for wliich 
their type appears most effieient and for which they are 
stupposedly bred. These breed groups ai*e; (a) Egg 
Breeds; f b) Meat Breeds; f c) General Purpose Breeds; 
and (d) Fancy Breeds. 

Egg Breeds .—These byecds are characterised by their 
Tiather small size; They are layers of large white eggs) 
active and nervous in temperament, early maturing, 
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iion-sittei's, and because of their activity, are good forag¬ 
ers. These breeds are clean-legged, that is, they have- 
no feathers on the shanks; they (ha.ve white or creamy 
white, earlobes. Leghorns, Minoi'cas and Anconas belong,, 
to this gTonp. 

Meat Brecdu .—These breeds are largd, phlegmatic, slow 
5n movement, and quiet and gentle in disposition. They 
are poor foragers, and, as a rule, are poor layers. Most 
of the meat breeds lay brown-shelled eggs, and in general 
are sitters and make good mothers. Some of the ones 
with feathered shanks, however, are inclined to be clnmsy 
and are apt to step on the chicks. The birds of this! 
group are late maturing. Brahmas, Cochins, and Lang- 
slians are the principal breeds of this group. 

General Purpose Breeds .—These are medium-sized, 
fowls, good layers, and their carcases are well suited for, 
the table. They are less active than the egg breeds, but 
more so than the meat breeds. They are layer’s of brown- 
shelled eggs. The general purpose hens are good sitters 
and make fine mothers. Where they are kept, natural 
methods of incubation and brooding can be used. They 
ai’e fairly good foragers. Plymouth Rocks, Rhode Is¬ 
land Reds, and W^'yanclottes belong to this group. The 
Cantonese is also a general purpose fowl. 

Fancy Breeds .—Tlie birds of this group may be char¬ 
acterised by the decided beauty of plumage or form or 
because of their rare or unusual appearance. They 
often posse,S'i! considerable economic value, but most of 
them are raised chiefly as ornamental fowls without re¬ 
gard to tlieir useful qualities. Fizzles (baligtad. Tag). 

Silkies, and Bantams belong to this groupf. 

What Breed to Use. 

There are a number of factors that w'ill aid in choosing 
the kind of fowls to Keep. Irf Sffe ’firsf place, the breed 
desired should he available and fairly cheap. The Oan- 
lonese for the general farm is a fairly good general pur- 
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|)Ose cMcken and is very Iiardy. It thrives well in prae- 
iically any kiud of environment. Beginners who can¬ 
not afford to buy both Cantonese hens and roosters, 
should^ at least, use a Cantonese rooster to mate with 
their JNative hens. 

If it is desired to raise standard bred fowls, a gener¬ 
al purpose breed should be given preference, as there is as 
much demand for eggs as for poultry. Of the several 
imported general purpose breeds, the one that has been 
found best adapted to the local environment sho,uld be 
selected. In this College, the Ehode Island Eed and the 
Barrel Plymouth Eock have proven to be better than oth¬ 
er breeds in this respect. Experience in various otlier 
places seem to point to the same conclusion. Mono-pur¬ 
pose bi-eeds, as Legnorns for instance, find tlieir most 
appropT-iate places only on rather highly specialised poul¬ 
try farms- 

SELECTING THE LAYING STOCK 
Vigour 

A sound body is a recpiisite of a good laying lienj she 
should be vigorous and healthy. Vigour and health are 
shown by a bright, clear eye, a well set body, active 418-“ 
position and a good circulation. The hen must be fred 
from physical defects, such as crooked beak, excessively 
long toe nails, eyelids that overhang so that she cannot 
see well, scaly leg or any defect that would keep her 
from getting an abxindance of food. 

Type 

The general make-up of a hen indicates the rate of 
her egg production. To make a record, a hen must not 
only lay for a long time but also heavily. To dO' this, she 
must have sufficient body capacity to digest large amounts 
of food rapidly. iThis capacity in a laying hen is shown 
'by a body that is deep, 'a fairly straight under line and a 

*The discussion on this topic was taken largely from the 
report adopted by The American Association of Instructors and 
Investigators in Poultry Husbandry, (i) 
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fairly horizontal back. (The back sboald be also flat 
..and wide with the width carried well back to the tail.. 
The back that tapers decidedly or slopes down indicates 
.poor capacity for digestion. The breast should be full, 
■deep, and prominent. The neck should be fairly short 
and well set. The legs should be of moderate length. 
(The long-legged round-shanked hen is not a good layer. 
The keel bone should be long and generally curved. 

The head should be moderately fine with large bold 
veyes set well out on the side of the head in an oval eye 
.socket. The head .should be wide and flat at the top, and 
wider on top than below the jaw.s. A flat-headed, bony 
or crow-headed, .small round-eyed, or ero,ss-eyed bird or 
one with overhanging eyebrows, or having a comb with ex¬ 
tremely narrow serrations is not likely to he a good egg 
layer. 

8igns Of Laying. 

A laying hen has a large, moist vent, showing a wide, 
dilated condition and looseness, while a hen that is not 
laying has a hard, round, dry, puckered vent. The whole 
abdomen, as well as th#vent, is dilated so that the pelvic 
arch is wide-spread and the keel forced down aw'ay from 
it. The greater the number of eggs a bird is going to 
lay in succeeding days, the greater will be the size of 
the abdomen. It,s actual size is influenced by the length of 
the keel, the size of the egg.s laid, and by the size of 
bird. A, sagging abdomen is tindesirable. 

pfhe quality of the skin and the thickness and stiff-* 
ness of the pelvic bones indicate heavy production. With 
egg-laying, fat disappears from the skin and body so the 
good producers have a good velvety skin that is not un- 
•derlaid yvith layers of hard fat. The abdomen in partic¬ 
ular is soft and pliable. The sternal processes are very 
prominent and are generally bent outward. The thicker 
and the blunter the pelvic bones and the greater the 
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amount of .liard fat ia the abdomen, the less the produc¬ 
tion. This condition indicates also the time since produc¬ 
tion stopped* 

If the comb, Avattles, and ear-lobes are large, fully 
plump aud smooth, or hard and waxy, the bird is laying 
heavily. If the comb is limp, the egg production is 
only light. When the comb is dried down, especially at 
the time when the hen is shedding her feathers she is not 
laying at all. If the comb is warm, it is an indication 
that the bird is coming into pyroduction. 

Temperwmmit And Activity 

A good layer is active, intelligent, friendly and more 
easily handled tjhan a poor layer. She is almost always 
the first one to leave the roost in the morning. A low jyro- 
ducer is shy and flighty and stays near the edge of tjhe 
flock most of the time* A poor layer will always squawK 
when handled, 

HOUSING 

Chicken houses should be made to imitate the birds’' 
natural habitat. They should^be dry, roomy, airy but 
not drafty, and should afford protection against ;wild 
animals. Such a house can 1>e built at little cost 
and not much labour. The common practide of housing 
under dwelling liouses cannot be too omivhatieally con-i 
deraned. Besides being ruisightly, it is insanitary foi» 
the family and not good for the chickens. If the chick¬ 
ens are housed in a separate shed very close to tlui resi-* 
dence, the protection from night marauders, both human 
and animal Avill be secured- 

Location 

be taken to select a high and dry place 
for a poultry honse. There should not be any place neaq 
where water can collect and become stagnant during the 
rainy season. Dust in the dry season can he prevented 

, y growing a pennaiient :sad around the house*,' 
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^ound surrounding the house should be tilled at least 
once a year to prevent its becoming sour. There should 
ibe enough space near the house to crops for the 

chickens. Finally, the site should be laid out so as to pro¬ 
vide for future expansion. 

There should not be any thick growths near the 
chicken house as these serve as hiding places for wild ani¬ 
mals, There should, however, be plenty of natural shade 
and green grass near by, for these are good breeding 
places for insects, worms, and bugs, besides providing 
seeds of weeds which may be relished by the chickens. A' 
very large run will also minimize the annoyance caused 
by the chickens going in the owner’s house. Plenty of 
feed and a good grassy run tv^ill help break this had 
habit.* 

The Poultry House. 

A good chicken house can be made out of bamboo 
with either nipa or cogon for roofing, and for those liv.' 
ing in cities or towns cheap packing boxes and petroleum 
cans can be utilized. Nests can be made out of woven 
bamboo strips or out of kerosene packing boxes. Drink' 
5ng troughs can be made of bamboo joints or an open 
vessel, either earthen or metal, will answer. 

Poultry feeds can be stored in petroleum cans, which 
are cheap and rat proof and if painted will last a long 
time. Such’ rat proof containers, properly covered, will 
soon pay for themselves in the feed saved from being' 
^vasted or eaten by rats. 

Fenciny. 

On the farm, the chickens should be allowed the run. 
of the fields hut vegetable and flower gardens should ba 
fenced and protected from them. Being' allowed to run 
in, the fields chickens can forage for themselves and' 
pick up hugs, insects, worms, and stray grains. Bytchn- 
swning bugs and insects, which make excellent animal 
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food for the eiiickens?, they help protect the crop's against 
these pests. Also in running over the farm they deposit 
droppings which aid in fertilizing the soil. 

In cities and in towns the chicken lot should be fenced. 
iFhe chickens, however, should not be confined too close- 
Ijr, as this will help inci*ease danger from disease. If 
the lot is large enough it should be divided into two partsi 
and each lot cropped to com alternately. When thus* 
fenced In the (ihitkens should be given more care and 
better feeding than when they are allowed to run at 
large. 

FEEDING. 

Essentials Of Poultry Feeding. 

Chickens should be given feeds that are nutritious 
and palatable; they should be neither too bulky nor too 
concentrated. They should not have any bad effect upon 
the system of the bird, nor should they impart any unde¬ 
sirable flavour to the eggs. Above all, the feeds should 
be easily secured and cheap and, if possible, they should 
!be only products and by-products that would otherwise 
go to w’aste on the farm. These feeds should be given, 
in the form of grain, either whole or cracked, and mash 
consisting of finely ground products, fed either dry ot* 
wet The grain feeds furnish the greater part of the 
carbohydrates and the mash supplies most of the pro¬ 
teins. 

Gompounding Of Poultry Rations^ 

As a general rule, poultry feeding is carried on with 
one ’of four productive purposes in view : (1) laying, (2) 
growing, (3) fattening, or (4) breeding. The ration 
«hould be adapted to the purpose, otherwise there will hO 
an unnecessary' waste of nutrients, laying rations 

, ® In poaltry husbandry,, the term ration usually refers to th® 

eomposition of the daily diet of fowls. ' v ■f' 
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■silioiild contain more protein tlian carbohydrate and’ 
be given in form of grain, -whole or cracked, and. 
anasli mixtures. The growing- ration for young cjhicks 
is similar to this except that the ingredients are less in' 
quantity and the proportion of both ash and protein is 
greater. The fattening ration should he in such form,* 
condition, consistency, and palataMlity as will facilitate! 
consumption of large amounts, and insure rapid diges¬ 
tion and assimilation. This is made up entirely of grain, 
either whole or ground. The breeding ration, in general, 
is frequently the same as the laying ration. 

Eoto To Feed Poultry For Profit. 

There is no hard and fast rule as to the particular poul¬ 
try ration to use. A certain ration found profitable under 
one set of conditions may be a failure under another, and! 
deeds available and cheap in one region may not be in 
another. The safest guide is to use whatever feeds 
are available, the proportion of the different ingredients, 
to be governed according to the object in view. 

Feeding the young newly-hatched chicks .—Hard boiled 
infertile eggs, cliopped very fine, shell and all, and mix- 
•ed with four to five times its bulk, either of breads 
•crumbs, boiled rice, or rice bran may be given to newly- 
hatched chicks. This mixture should be given at regular 
intervals, four to five times during the day, giving only 
iU. little at a time. Fine grit, plenty of green feed, and 
clean cool water should be available to the chicks at all 
times. This^j mixture can be fed to them during the 
first week of their lives, about one egg to every thirty* 
<!hicks a day; 

Feeding the older chicks.—A masli mixtui’e composed 
of two parts by weight of rice bran, one part of rice short d 
(hinlid}, or.e part of copra meal, and one part of dried 
shrimps may be ^ven four times a day. If dried 
shrimps are not available, either ground sfia^tei oij 
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may may be fed at noon, giving eno.agk to keep tlie 
(cbicks busy for about t\venty minutes. Fresh cleai^. 
table scraps may be used to great advantage. The eliicks, 
in. addition to this, should be given a chance to run out 
in the yard as much as possible, and receive plenty b£ 
sunlight which is essential for their normal growth. 

Feeding the growing stock on a wide run .—- 
Young chickens, kept on a wide run’may be fed eitheb 
cracked corn or palay or both, and a mash mixture com¬ 
posed of one part each by weight of rice bran, of rice 
shorts (bi’wKd), of corn meal, of copra meal, and of 
dried shrimps. This mash mixture should he available 
to the birds all day. If shrimps cannot be secured, 
.some form of meat food as ground snails or anag should 
be given instead. Fresli table scraps may also be given. 
If the runs have a good vegetation, the chickens may 
get enough in-seets, bugs, and worms to supplement- the 
feeds given them. 

Feeding the laying hens .— A! very simple, fairly 
cheap laying ration, and one wMchf may be easily se¬ 
cured is: 

Grain: Cracked corn or an equal mixture of 
corn and palay. 

Masln: 2 parts rice bran 

1 part rice shorts {binlid)' 

1.5 parts of copra meal 
0.5 part dried shrimps. 

Where a corn gidnder is available, one part corri 
mpal may replace one of the two parts of lice bran.. 
The meat food may be omitted from the mash if it cannof 
Ibe obtained at a reasonable price and table and kitcheal 
scraps ^yen , instead, and enoiugh ground snails to keep 
the chickens bu^ for about twenty minutes at noon. 

Feed the hens only enough grain to partly fill their, 
crop's , in the morning so that they will hunt for moiyi- 
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out in the run and thus get exercise- Feed the mash 
in troughs left open all day; if wet mash is given, feed 
■ only enough to keep the chickens busy for about ten 
..minutes at noon. Before the bii’ds go to roost at night, 
give them all the gi'ain they can consume so that they 
.:go to rest with their crops full. 

It should not be forgotten that laying hens need plen¬ 
ty of clean cool water. The drinking troughs should 
1)6 cleaned and refilled at the time the hens are ^ven 
itheir morning grain. Green feeds stimulate the produc- 
'tion of eggs, and for this reason a good sod around the 
poultry house is a necessity. A wide grassy run is’ 
also necessary, for too close confinement in a barren 
•yard favors a quick souring of the soil and the multipli¬ 
cation and spread of disease germs and parasites. 

FeeMng for fattening—Com. is one of the best 
■grains for fattening chickens. Confine the birds to be fat¬ 
tened in a small pen and give them all the corn grain' 
that they will consume readily. Bo not give too much 
at a time or they will tire of it. Continue feeding them 
this way until the birds are fat enough to satisfy the 
.feMer- 

A mash of equal parts of corn meal and rice bran, 
^moistened to a sloppy condition, is a good fattening feed. 
"Conflne the birds in a small cage and fast them for 
Vabout twenty-four hours before giving them the mash. 
t'Soft boiled rice may be added with advantage to this 
ttiixture. Chickens may he fattened on boiled rice alone, 
^be birds that are being fattened should not be dis- 
■turbed, and, if possible, the fattening cages should be' 
-placed in semi dark corners. The birds may become faS 
in a week, but this depends of course upon the degree of 
■fatness desired. In any, case, the fattening process 
“Should not last more than two weeks as the birds bej^ 
fa lose weight after about that length of time. 
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INCUBATION, 

Only eggs from vigorous and liealtliy birds siiouM. 
be used for Juitcbiug [yurposes- These eggs should be uni¬ 
form in size, shape, and colour, and the shells should be 
sound in texture and free from ridges and excrescences. 
3aie belief that the long, narrow eggs hatch only male 
chicks, and the short, round ones only female individuals- 
is unfounded. Either kind will in the long run produce 
females and males, about fifty-fifty. TJie eggs to be 
hatched should be as perfectly oval in shape as possihle- 
The egg shell provides a perfect natural protection 
against disease germs, hut when dirty eggs are washed 
the natural protective covering' of tlie eggs is rulilM'd 
off. Moire vigorous chicks will be hatched from un¬ 
washed than from the washed eggs, and for this reason, 
unless the eggs are extremely dirty, they should not. 
be washed if they are to be used for hatching. 

Holding Hatching Eggs. 

When holding eggs for hatching, care should be taken. 
that they are kept in a diy, airy, cool place. Hatching eggs 
should not be lield too long; ten days is the longdst even 
under the very best of conditions, and only in exception¬ 
al eases should eggs more than fifteen days old be in* 
cubated. A common practice all over the Philippdneg- 
is to store the eggs in small receptacles containing . 
palag, Tim bran, or rice hulls. This certainly will hel|^ 
to minimise breakage during holding the eggs previous- 
to hatching, hut the bad result of the practice is that 
such coutainers are apt to be warm, thus favouring evap* 
oration from the eggs and allowing the embryo chicks 
inside the eggs to develop. This method of holding^ 
ytiowever, is much better than letting the eggs stay in 
the nest nncollectel from the time the first egg is laid' 
until the last chick has hatched. This is a wastefoT 
liyphctice, as the number of rotten eggs, espeeially during' 
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the dry season, is large. The eggs should he gathered 
every day, with probably one or two eggs left in the nest 
to serve as a bait. A good way to store eggs is in a bas ¬ 
ket lined with stripped fresh banana leawes renewed from 
time to time, as such a holder is cool and well ventilated. 
Hatching eggs should not be kept near odorous substanc¬ 
es as kerosene, gasoline, oil, onions, etc. as eggs absorb 
these odours readily and it spoils them. 

'Artificial And Natural Incubation. 

Whether incubation is artificial or natural, th^ 
principles involved are the same. The artificial incnba-' 
tor is an imitation of the natural process, but there are 
certain limitations which should govern its use. Al¬ 
though it has been found to he possible to carry on arti¬ 
ficial incubation successfully, without the use of an 
especially built cellar, it is only advisable when poultry 
raising is done on a large scale. If it is de.sired to hatch! 
eggs artificially, ininiatnre-sized incubators, 70 to 85 
egg capacity, will be found the most desirable for begin¬ 
ners^. As a warning, however, the operator is caution-- 
ed to exercise special care in running an incubator as 
the danger from fire is very great. 

Hatching with hens, even with as many as one hun¬ 
dred, is the most practical. Natural hatching is safer, 
more reliable, and more economical than artificial hatch¬ 
ing- No previous experience is necessary. One of the 
'drawbacks in tlie use of natural incubation is that it is 
diflScult to raise chicks that are free from lice and mites, 

Ifi'he sitting hen.—Care shonld he exercised in select¬ 
ing hens for hatching, Only the tame,Vigorous, and 
healthy ones should be chosen. Above all, the hens 

* Detailed directions for operating an incubator are furnished 
by the manufacturer. 
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should be fairly large and broody- Hens that are badly 
infested with lice or with scaly legs should never be used 
for sitting. 

The hatching nest,—The hatching nest should be 
roomy and placed where it is cool and well ventilated.. 
It should not be placed so high that the hen wiU have 
to fly into it, nor so low that she will he annoyed by dog^ 
and other animals. The nesting materials should be 
soft and pliable and arranged in the nest so as to form 
a hollow hemisphere which will prevent the eggs from 
breaking or rolling out from under the hen. If hatch- 
5.ng is done during the warm months, a layer o^ mdistl 
earth may be placed in the bottom of the nest under the 
nesting material to help reduce the evaporation from the 
eggs and to slightly increase the p^ercentage of hatch. 

Management of the sitting hen —The sitting hen 
should have at her disposal plenty of clean, oool water 
and whole grain, either com or rice. She should be 
provided with a place where she can dust herself freely. 
■A! very fine mixture of one part ordinary clean road' 
(dust, two parts of wood ashes, and one part of lime 
placed in an open box near the hatching nests will he sat¬ 
isfactory for this purpose. The nesting matei'ial should 
be burned after every hatch and the nest thoroughly 
cleaned. The droppings inside and around the nest, 
as well as eggs that may be accidentally broken, should be 
removed promptly and the dirty nesting materials should 
be replaced with clean. During the very warm months 
mites mnltiply very rapidly and greatly annoy the sitting 
hens, reducing their vitality and sometimes causing thein 
death. Only strict sanitary precautions will prevent 
these pests from troubling the sitting hens. 

When to hatch —-It has been observed that betteV 
hatches may be obtained from eggs incubated duringf the 
cooler months, from October to. February, than during 
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s,nj other mouth of the year. Except during the latter 
part of this period, January and February, egg produc¬ 
tion is very low. The eg^ produced dui-ing the months 
from October to December should be sold to tahe advan¬ 
tage of the high price owing to scarcity in the market.- 
Hatching during the rainy and stormy months, from June 
fto September, has a disadvantage in that it.is very hard 
to raise yonng chicks when they are exposed to very un¬ 
certain weather conditions. It is unquestionably much 
better to hatch eggs during the dry season, January to 
May, the earlier in the season the better, for then the 
•chicks can be easily I'aised- Another advantage is that 
there is usually not much work on the farm during these 
months, hence more time and attention can be paid to the 
•care and management of the young chicks. Later in the 
dry season, when the weather is warmer, extra care in 
holding the eggs and in the preparation of the hatchin.g 
nest must he exercised- 

Number of effgs to each hen .—setting consists of 
fifteen eggs. This number may be varied according to 
•the size of the hen to be used. During the -warm’ 
months, seventeen or even eighteen eggs may be safely 
placed under one hen. In exceptional cases as many as 
thirty eggs have been placed under a hen with satisfactoryi 
results. After the seventh day of incuhation the eg^ 
may be tested and the infertilesi and those that have dead 
germs taken out. Three hens may he set at the same 
time, and after testing and culling out the infertiles and 
those having dead germs, the remaining eggs may be 
placed under two hens, and the third one given a fresh 
supply of eggs. 

I'esft«(jr.--Tbe eggs are generally tested two times, on 
the seventh and on the fourteenth days of incubation. In 
the first testing, eggs that appear clear except for a slight 
Ifloating shadow due to yolk are referred to as ‘‘infer- 
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tiles.” ,Th(‘S(“ inaj be egos that bare never l)eeu fertilissed', 
or fertilized eggs in which tlie germ has died so early that 
it can not be distiugni.shed in testing. .The egg that has; 
a s]>ider-like structure inside has a living germ, the darlc 
figure in the centre being the body of the embryo chick,, 
and the radiating liuevS, the blood vessels. If the germ 
is dead, it may be recoghised by the presence of a darkj 
ring or by the absence of the blood vessels; in most cases 
the dead germ i.s stuck to the shell. Doubtful case& 
should not be removed. At the second testing on the 
fourteenth day of incubation, the living embryo will near¬ 
ly fill the egg, wJiilc (he egg with a dead embryo will ap¬ 
pear fairly clear, depending upon the age of the germ 
when death took place. Hens’ egg's will normally hateh 
19 to 21 day.s aricr placing them under a hen. Therer 
may be a few eggs that will hatch a few days later, but 
these are con,sidered abnormal hatches. 

BROODING. 

'Natural'Brooding. 

The hen is the practical brooder, excejit where arti¬ 
ficial incubators are Uvsed. A tame, quiet, motherly hen 
should be used- Young tame capons are frequently em¬ 
ployed as brooders. Whether capons or hens are tiSed, 
they and the young brood should be pimvided with a coop 
to protect tliem in bad weather and from animal enemies.. 
'A fair sized shady and grassy run for the young chicks 
is a necessity for successful brooding. 

€are A nd Feeding Of Young CHeks. 

The newly hatched chicks should be taken from the 
nest about twelve hours after the last chick has hatched 
out of the shell The first feed should not he given until 
about two days later. This first feed should be soft and' 
nourishing. The eggs that did not hatch may he boiledi 
hard, chopped fine, and mixed with either rice bran, boiled! 
rice, or bread crumbs. This feed may be giyaa to ther 
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cliieks at regular intervals daring the first week and inter¬ 
changed with harder though finely ground feeds until the 
chicks are large enough to pick up ground grain. Tables 
scraps may be fed with great advantage, providing they 
ai’e fresh and wholesome. Cleanliness, regularity of feed¬ 
ing, use of feeds rich iu protein, as ground snails,,' 
fluoi/, fish scraps, etc., a plentiful supply of clean, cool 
winter, and a wide, grassy, and shady ran are essentiiali 
requirements in brooding chicks during the first w'eeks. 

Caponizing^. 

. The best time to caponize a cockerel is when the 
comb has become so red that he can he easily distingnish'- 
,ed from a female- Under ordinary conditions, only one 
rooster to every ten to fifteen Jiens is necessary, and the 
surplus cockerels should he caponised so that they can lie 
more profitably raised and marketed. 'K capon grows^ 
larger, yields tenderer and juicier meal: than a rooster.. 
Also a capon is much less troublesome apd less restless ■ 
than a rooster and does not annoy the pulleta. Roost¬ 
ers are not only smaller than capons but produce dry,, 
tough, and very fibrous flesh. 

Caponizing by the native method® is slower and'; 
more dangerous than the more scientific process, and the 
percentage of mortality is considerably higher. The es- 
selitial instruments used for the scientific operation are 
a knife^ a pair of spreaders* a hook, a probe, and a spoo* 
or a pair of f orceps.7 

The testes are removed through a slit made hetiweefi 
the last two ribs of the bird, after the feathers in this re- 


* ® The process of removing the testes of male birds. A. capon- 

is an uDsexed male bird. 

^The testes are removed by the operator’a fingers from, a hole- 
made in the abdomen of the bird after ■which the hole is sewed up. 

A good set of caponizing instruments can be bought fronr. 
Botica Boie, Manila, for about PIO.OO. A set can be made by » 
silversmith for less than this amount. 
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gion Iiave been plucked off. the slit is properly 

jnade no sewing is neeessai’y as tlie skin of tbe fowl cov¬ 
ers tbe bole made. It is always safer to remove tka 
testes by making two slits, one on each, side of the bird. 
It is advisable for a beginner to first operate upon a cock- 
•erel that has been killed foir the purpose. Skill and 
knowledge thus obtained will lessen the number of 
•.deaths from the operation. Birds that die as a result of 
the caponizing operation soon after it is performed are 
: still good for food. 

If the bird has been properly prepared, that ig, fasted 
for at least twelve hours, an experienced operator can 
caponize it in three to five miniites. Care should l)e 
taken to remove the testes entirely, otherwise, slips will 
be formed. Ifewly eaponized birds should be given a lit¬ 
tle soft feed and water. If, a day or two. after the opera¬ 
tion, the( skin of any of the birds is puffed, pricking |Ae. 
skin with a knife or a large needle to let the air out will, 
relieve the trouble. Capons, if properly made, can be 
tnarketed with profit around eight months of afge. The 
gains made after this are no longer economical. 

HowtofraM a mpon to take care of ehidlis.—^ 
If the capon is tame, no special training is necessary. 
'The chicks may be placed under him at night, and the fol¬ 
lowing morning he will take them around like a mother 
hen- However, it will usually be found necessary to give 
a capon special tniining before he can be trusted to look 
after a brood of chicks. 

The first step in the training is td confine the capon 
In a box so narrow that he cannot turn around .and soi 
low that when it is covered with wire netting or Mate* 
made of bamboo or wood, he cannot stand, thus forcing 
him ?o remain' in a sitting position. iThe capon is kept 
in this box all the time except when being fed and water¬ 
ed- After a day or two he will learn.to sit down at 
wegiilar intervals. The chicks may then he placed under 
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ii^nri at night. Tame capons may be trusted to take? caF& 
of young chicks after two or three days of training, bhtl 
if the capon is semi-wild, a week or more may'be necessary. 

It is advisable not to give a capon chicks that are less thani 
one week old. When younger, the chicks are so small and 
weak that they are likely to be crushed 'under the capon’s- 
feet. 

MANAGEME>tT OF THE LAYING STOCK. 

Signs of Maturity Among Pullets, 

(The most common signs of maturity in a pullet are* 
enhu'gemeut and reddening of the comb and wattles, en¬ 
largement of the vent, greater activity and a happier'dis- 
position as shown by her cackling a great deal. Smalh 
pieeeS' of scab may be seen sloughing off the comb and wat¬ 
tles. These and the earlobes become warm to the touch. 
The abdomen of pullets coming to maturity expands as a- 
result of the enlargement of the digesstive and reproduc-- 
tive organs. 

¥umher of Fens to a Booster. 

Contrary to'the general belief, hens will lay without 
roosters among them. If the eggs are not intended foj^- 
hatching, no male birds should be allowed to run with the 
Kens, except when they run at large when a rooster % 
necesf^ary to keep them together and from roaming from 
the owner’s homestead. If fertile eggs are to be produced, 
there slioiild be at least one rooster for every ten to fifteen 
hens. , There, sht^uld not be too many roosters in a flocM 
or, on a farm as roosters make trouble and even small dis¬ 
turbances in the flqck annoy the ever-nervons young hens. 
ISometimes the presence of'too many roosters on the prem¬ 
ises'cause the.production of an unusually largep/ercentage* 
0f infertile fig'gs. , ■ - 

, Care Of Tlve Layers, , 

, Haying hens should never be disturbed. There- are- 
nomore excitable birds than a group,of laying hens,an# 
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■one disturbance in the floch may mean a mmiber of eggs 
lost and even the death of a number of the liens from 
broken eggs in the oviduct- The poultry house and its im¬ 
mediate neighbourhood should be kept clean and dry in 
order that clean eggs may be produced, f-Tiie poultry 
house should be cleaned of poultry manure at least once 
a week. The manure, is a good fertilizer and should not 
be wasted. Poultry raising is a clean occupation if the 
'house and ecfuipment are kept clean. The work often ap¬ 
pears dirty and insanitary because the common rules o| 
cleanliness are not observed. 

Breaking Up' Broodiness. 

As broodiness is a maternal instinct, the hens natural¬ 
ly desire to sit after laying a number of eggs—usually not 
more than a dozen- If it is not desired to hatch theso 
eggs, the broodiness should lie liroken up so that the hen 
will not spend time idling. Various methods of break¬ 
ing up broodiness, as staiwing the broody hen, dipping her 
in cool wah^r, applying salt or ground pepper or both on 
the vent, ami various other means have been recommend¬ 
ed, fThese treatments, besides being' inhumane, do not 
always work and the liens so treated do not generally lay 
again for some time- . 

Wlien the hens are broody, their ovaries become in¬ 
active, and therefore the proper way to break their hroodi- 
ness is tO'feed them very well so that they will soon lay 
eggs. One method, found satisfactory at the College, is 
to confine the broody hens in. a roomy, well ventilated 
compartment provided! with a hard floor made either of 
bamboo, wooden slats, concrete, or earth packed hard, 
TW^hile confined, the hens are given soft nourishing' food, 
as ivet mash. Hens so confined soen aftier they stinir' 
hroodiness will lose th^r desire to set after about fpnrl 
«d^% and will begin to lay again a few days after 
:are let loose or returned to the pens; 



DISEASES. 

The presietioe of a noiuher of poultry diseases should' 
mot he considered as a deterrent in the raising of chick- 
•ens, as the diseases can be largely controlled. If strict 
sanitation is observed danger from poultry diseases will 
be minimized. Cleanliness, jegnlar supply of nutritious, 
Tvholesome feeds, plenty of clean cool water, and good 
liousing facilities including* a large grassy and shady run 
will help to keep aAvay poultry diseases. Only the most 
nommon poultry diseases are given in-this ])aper. 

Roup. 

Roup (sipon, Tag.) is distingnished by a. sticky dis- 
'charge from the nostril, and in most cases, this discharge 
■collects in the nostrils where it forms a cheesy mass caus¬ 
ing a tumor-like swelling on the face beneath the eyes. 
During tlie early stages, the discharge is thin and watery, 
'Jwit becomes thick after a few da.vs. The appetite de¬ 
creases, the wings droop, and in general appearance, the 
"bird shows signs of depression and illness. Young fowls 
are more susceptible to this disease than mature ones. 
Prevention is the best treatment. Only expensive birds 
meed the individual treatment of cleansing the nostrils of 
the discharge and dipping the entire head for 20 to 30 
seconds in a weak solution either of cr^pline or of potas-* 
sinm permanganate. 

(Ihk'leen- Po-t. 

Chicken pox {hulutomj, Tag.) is distinguished by 
lth‘4 wartlike knots found on the unfeathered portions of 
the h^d. Sometimes the whole head is inflamed, and 
the eyelids of the bird affected become swollen and stuck 
together. In the Phillippines^ it is mostly young birds 
that are affected, but in other countries, mature fowls, 
generally contract the disease. Recovery without treat- 
anent may take place within two weeks, but this happen^ ■ 
only with strong birds, 'phe nodules may be burned 
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ivith a red-iiot wire, or painted with a strong solution of 
tincture of iodine after removing the crust. Isolate the 
affected birds from the healthy individuals to prevent the- 
spread of the disease- Feed the chickens very well to- 
keep them healthy and vigorous. 

Avian Diphtheria. 

Avian diphtheria {mmpaga^ Tag.) is distinguished 
hy the presence of a membranous deposit on the mucous 
surface of the nostrils, eyes, mouth, throat, trachea; or 
bronchi. This depo.sit is at first thin and light in colour*, 
but becomes thicker and firmer latex-. It has the appear¬ 
ance of a flower, hence its local name sampai/a. When 
it is removed, the surface beneath is seen to be inflamed,, 
ulcerdbed, and bleeding. Local treatment of the diseasedi 
.part is recommended. Eemove the membranous deposit 
and paint the exposed tissue with either tincture of 
iodine, silver nitrate, or a strong solution of hydrochloria 
acid. Experienced keepers of game-cocks claim that- 
they have had success by treating these raw tissues with 
the solution resixlting from putting a copper coin in vine¬ 
gar and allowing it to stand over night. 

Fowl OJiolera.- 

Tlie excrement of the birds affected with fowl cholertS 
(peste, Spanish) is highly coloured yellow and green, 
sometimes occurring together and sometimes separately.. 
The sick bird isolates himself from the flock, the feath¬ 
ers are roughened, and the wings drooiJ. Generally 
there is severe diarrhoea. In some cases, tlie bird affect¬ 
ed lives several days, but in acute cases, it die.s within' 
twelve hours after infection. Apparently healthy Itirds 
may-go to roost in the evening and he found dead the fol¬ 
lowing morning. Individual treatment is not advisahleii 
Kill the sick birds immediately ifi order to prevent fur¬ 
ther tronWe- 
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EMerml Parasites. 

Lice {hiitO; Tag.) and mites {limiip, Tag.) do more 
iiarm to young birds tliau to tlie mature ones. These 
I)arasites so reduce the birds’ vitality as to. make them 
very susceptible to other troubles. Sitting hens are very 
much Iwthered by mites, and sometimes they leave the 
nests before the. eggs are hatched. Cleanliness, dryness, 
good ventilation, and plenty of sunlight are very good 
]u eventives for the rapid increase of mites. A dust hath 
will help fowls veiw much in overcoming lice infesta¬ 
tions. Sanitary surroundings and a wide dr;\' range are 
the best preventives of external parasites. The presence 
of lice can easily lie detected by looking for them either 
under the wings or around the vent. 

Scaly Legs. 

Scaly leg is a disease caused by mites burrowing un¬ 
der the scales of the legs and feet. The legs become 
very much enlarged and roughened, and in serious cases, 
the bird affected may become lame. The disease may be 
treated by brushing off the crusts after soaking the leg's 
in warm soap .suds and coating the cleaned portions with 
ereolated vaseline. Dipping the legs in kerosine and co¬ 
conut oil, mixed half and half, is another treatment that 
has proved successful. The sjiTead of this disease may 
be prevented by not using infested hens for hatching eggs. 

Intestinal Worms. 

The most common intestinal worms are the round 
.worms Cbulati Tag.), long, white, cylindrical worms, 
varying from a centimeter or less to more than ten centi¬ 
metres In length; and the taite womns {apad, Tag) which' 
are long, flat, white, segmented worms. Intestinal worm 
infestations do not seem to cause mature fowls to suffer 
very much, but young chickens so affected become very 
thin, dull, and sleepy. Bound worms if present in large 
numbers sometimes form into leather large balls and oh- 
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-struct the passage of food materials through' the intes¬ 
tines. Green tobacco leaves or tobacco dust are good' 
expellers of round worms. The tobacco leaves are clioj)- 
])ed fine and soaked in water, and the liquid used in wet¬ 
ting mash feed- For tape worms, rotation of the 
g'rounds' at least once every two or three years is one of 
the best preventive measures known. 

Animal Enemies. 

Losses due to animal enemies as the baymvak, snakes, 
hawks, crows, alimos, dogs and rats, are some of the 
main causes of failure in poultry raising. The fiock 
should be well protected and guarded against these. The 
use of traps with dead chickens as bait is very effective 
against bayawak and rats. Scare-crows and a shot gun 
will help drive hawks and ci‘ows away. No dogs 
which have the habit of chasing and killing chickens 
should be turned loose in the poultry yards. Finally, 
places where wild animals can hide tliemselves during the 
day should be cleared off. 
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INFLAIMMATION. 


By B. A’. Bi-iice, M.V.D. 


Actimj (jocernmcnt Vetcrhuiri/ burgeon. 


lutiammation is a liyi)ei--iuita-itiou of a tissue. II; is 
■ iles(.‘.iil)e(l l>y Di-. Agiiew, the surgeoi), as “a double-eiiged; 
sword, catting either way for good or for evil,” ;T,he 
increased nutrition may be moderate and cause a growtli 
of new tissue, a sim].>le inci-east* of quantity at first, or it 
may produce a lU'W growth ditferiug in (inallty; or it may 
he so great tliat, like luxuriant, over-grown weeds, the ele¬ 
ments die from theii* very haste of growtli, and we liave 
immediate desf,ruction of the jiart. According to the 
rapidity and intensity of the process of structural changes 
which takes place in anintiammed tissue, irdlainmation is; 
described as acute or cdironic, with a vast number of inter¬ 
mediate forms- When the phenomena are marked, it is 
termed sthenic; when less distinct, as the result of a 
broken-down and feeble constitution in tlie animal, it is 
I'alled asthenic', rertain inflammations are specdtic, as in 
strangles, the harsepox, giau(lei*S', etc., where a character¬ 
istic Or specific cause or condition, is added to the origin, 
character of plienomena, or altera tions wliicli ri’snlt from 
an ordinary intlamniation. An inflammation may he 
circnmscrilied or limited, as in the alisc'ess on the neck 
caused by the pressure of a collar, in pneumonia, in gland¬ 
ers, in the .small tumors of a spliint or a jack; or it may 
be diffused, as in severe fistulas of the Avitliers, 
in an extensive lung fever, in the legs in a case 
of grease, or in the spavins which affect horses with jioorly 
nourished lione-s. '^fhe canses of inflammation are practi¬ 
cally the same ns those of congestion, which is the initial 
step of aH inflammation. 
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TLe temperament of a horse predisposes the animal to- 
iiiHuiiimation of certain organs. A full-blooded animal 
whose veins shows on tlie surface of the body, and which 
itas a. sti'ong, bounding heart jjumping large (piantities of 
blotul into tire vascular organs like (he lungs, the intes-- 
tines, and the laminae of the feet, is more apt to have 
|)ne,mnonia, congestive colics, and fomider, than lym- 
pluitie, ('old-blooded animals whicli liave pleurisies, iu- 
flainnmtion of the bones, spavins, riugitoiu‘S, inflammation 
of the glands of the less vascular skin «f the extremities, 
greasy heels, thrush, etc. 

Young liorses have inflammation of the membranes 
lining the air passages and digestive t ract, while older 
animals are more subject to troubles in the closed serous - 
sacs and in the l)ones. 

The work to which a horse is put (saddle or harness, 
speed or draft) will influence the predisposition of an ani¬ 
mal to inflainmatory diseases. As in congestion, the 
functional activity of a part is an important factor in. 
localizing this form of disease- Given a group of horses, 
mules or asses exposed to the same draft of cold air or 
other exciting cause of inflammation, the one which has 
jnst been eating will be attacked with an inflainmation of 
the bowels; the one that has just been Avorkiiig so as to in¬ 
crease its respiration will have an inflammation of the 
throat, hrondn, or lungs; tlie one liiat has just, been using 
its feet excessively will have a founder or iuflanmiation of 
the laminae of the feet. 

Causeii Of hiflaimuiiion. 

!The direct cause of inflammation is usually an irri* 
taut of some form. This may he-a patliogenic oi’ganism—^ 
a disease germ—-or it may be mechanical or chemical, ex¬ 
ternal or internal. Cuts, hritises, injuries of any kind, 
parasites, acids, blisters, heat, cold, secretions, such as an 
excess of teai*s over the cheek or urine on the legs, all cause 
inflammation by direct inj.uj'y t-O' the part. Btrains off- 
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■,^'renches of johiis, liguiiu-nts, and tendons, cause troul)le 
by laceration of t.lie I issut!. Inflainniation of the internal 
organs is (onised l»y in-iluuts as above, and })y sudihni 
cooling of the surface of tln^ aiiiinal, which drives the 
blood to that organ whicli at (he nionient is most acrively 
supplied witli blood. I'his is called repercussion. A, 
liorse which has l»een worked at speed and is breathing 
rapidly is lialde (o huv(‘ pneniuonia, if suddenly ch i lied, 
while an aninial which has just been fed is more apt to 
have a congestive colic, if evivosed to the same influence, 
the blood in this cas(> Ixnng driven from the exterior to the 
•intestines, while in Ihe roriiier it was driven to the Inngs. 

Siimptoms- 

fThe syiiipionis of inHaimnation are, as in coiigesi it>n, 
change of colour, due to increased sui>ply of blood ; swell¬ 
ing from (lie same cause, with the addition of an eft'usion 
into the SHri-oniiding tisstu's; heat, owing to the increased 
ieonibustion. ill the iiarl:,, pain due to pressiu'e on the 
nerves, and altered function. IThis latter may be aug¬ 
mented oj’ diminisbed. or first one and then the other. In 
addition to the loeiil syiiiptoins, inflammation always pro¬ 
duces more or less eonstitnlional disturbance or fever. Ai 
splint or sm'all s|iavin will cause so little fever that it is' 
not apprecialih'. while a severe spavin, an inflamed joint, 
or pneumonia may give rise to marked fever. 

The aH.eral ions iu an inflamed tissue are first those 
of congestion, distention of the blood vessels, and e.vuda- 
tion of t he fluid of tlie blood into the'Surrounding fibres. 
iWith a mam, liowevin-, complete stagnation of the blood ; 
'fibrin, or lymph, a plastic siibstance is thrown out as well, 
and the cells, wiiicli we have seen to be living organisms in 
themselves, no longer carried in the current of the lilood, 
migrate from the Vessels and, finding proper nntriment, 
proliferate or innltiply with greater or lesser rapidity. 
The cells which lie dorinaht in the mealies of the surrounds 
?3ng fiber's are awakened into activity by the nutritious 
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Jvjupii wliieli surroimds tlieiu, uud they also multiply... 
.Whether the cell in an iiillaiued part be the white aitiebokl 
cell of the blood or the fixed coiaiective tissue cell em¬ 
bedded iu the libers, it multiplies in the same way. The 
nucleus in the centre is divided into two, and then each 
again into two, uil infinitum. If the process is slow, each 
new cell may assimilate nourishment, and become like its 
ancestor, an aid in the formation of new tissues • it, how¬ 
ever, the change takes place rapidly, tlie brood ot, 
young cells have not time to grow or use up the surround¬ 
ing' nourishmetit, and, when half-(teveloi>ed, they die, des- ■ 
trnction of tissue takes |>hice, and pns or matter is formed, 
a material made np of the im])erfeet <lead eiements and 
the Itroken down tissue. Between tin* two them* is an 
iiiterinediate form, whei*e we have imperfeetly formed 
tissues, as in *‘])rond tiesh," large, soft splints, fungus 
grow ths, greasy lieels and tlirush. 

W hether the intlamed tissue is one like the skin, 
lungs 01' intestines, very loose in their texture, or a tendon 
or bone, dense in structure, ami comparati\'ely poor in : 
blood vessels, the princip le of the-process is the same- The ■ 
effects, howevei', and the appearance may be widely differ¬ 
ent. After a cut on th;e face, or an exridatiou into tlid 
Imig's. the loose connective tissue and niultiple vessels al¬ 
low the proliferating cells to obtain rich nourishment ; 
absoriition can take place readily, and the jiart regains its 
normal condition entirely, while a liruise at, the heel, or 
at the withers, finds a dense, inextenslble tissue, where 
the multiplying elements and exnde<I Iluids choke up all 
comniunicatiou, and the part dies (necrose), from want of 
blood and cause a serious quittor, or fistula. This effect 
of structure of a part on the same process shows the im¬ 
portance of a perfect knowledge in the study of a local 
trouble, and the indispensable part which sucli know¬ 
ledge plays in judging of the gravity of an inflainmator'y 
disease, and in formulating a prognosis or opinion of the 
finnl termination of it. It is this which allows tlie 
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vt*tei-iiiai-iaii, tlirougli liis knowledge of the intimate struc- 
tiii-e of a part and the relations of its elements, to judge 
of the severity of a disease, and to presci-ihe different 
modes of treatment in two animals for troubles whicli 
appear to the less experienced observer- to be absolutely 
identical. 

Termiiiation Of LnfUtmmation. 

Like congestion, inllamniation may terminate by 
resolution. In this case the exuded lymph undergoes 
chemical cliange, and the products are absorbed and carj-* 
ried off by tire blood vessels and lymphatics, to be thi-own 
ont of the body by the kidneys, liver, the glands of the 
skin, and the other excretory organs. The cells, which 
have wandered into the ireighbour-ing tissues from the 
blood vessels, gradually disappear or- become transformed 
into fixed cells. Those which are the result of the tissue 
cells, w.akeued into active life, follow the same course.. 
Tire vessels tliernselves contract, and having resumed theii* 
normal ealihre, the part appareu^l'- re-assurnes its normal 
condition; hut it is always Aveakened, and a new inflam¬ 
mation is more liable to reappear in a previously iuflame’d 
part than in a. sound one. The alternate termination is 
necrosis, or mortification. If the necrosis, or death of a 
part, is gradual, by small stages, each cell losing its- 
vitality after the otlum in more or less rapid succession,, 
it takes the name of ulceration. If it occurs in a consider¬ 
able part at once, it is called gangrene. If this death of 
tlie tissue occurs deep in the organism, find the destroyed 
ehuuents and proliferated and dead cells are inclosed in 
a cavity, the result of the process is called an abscess. 
When it occurs on a surface, it is an ulcer, and an abscess 
by breaking on the exterior becomes then also an ulcer. 
Proliferating and dying cells, and the fluid which exudes 
from an ulcerating surface and the debris of broken-down 
tissue is known as pus, and the proces.s by which this is 
formed is known as suppuration. A mass of dead tissue 
in a soft part is termed a slough, Avhile the same in bone 
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is called a sequestruai. Such changes are especially likely 
luomir when the part becomes infected with niicro- 
orgauisnis that have tlie property of destroying tissue, 
and thus causing the production of pus- These are known 
as ])yogeuic micro-organisms. Thei'e are also bacilli tliat 
are capable of multiplying in the tissues and so irritating 
them as to cause them to die (necro.se) wnthout forming 
pns. 

Treatment- 

The sick animal should hie placed in a well-ventilati ti 
•l)ox stall, away from other animals. To reduce the tem¬ 
perature, the safest and simplest plan is to inject large 
(piantities into the rectum. Antipyrene may We used wiili 
alcohol or strychnine. Derivatives, in the form of es¬ 
sential oils and mustard poultices, baths of alcohol, tur- 
jjientinp and hot water, after which the animal must 1)6 
immediately dried and blanketed, serve to waken the 
anln^il np from the stupor and relieve the congestion 
of the internal organs. This teeatment is especially in¬ 
dicated when complication by congestion of the lungs, in¬ 
testines, or of the hi’ain is threatened. Quinine and 
Salicylic acid in 1-dram doses will lower the temperattire, 
but too eontinnons use of 'quinine in some cases increases 
the after depre.s.sion. In cases of severe depression and 
weakness of the heart, digitalis can l)e nsed with advan¬ 
tage- At the end of the fever, and when convalescence 
is established, alcohol in one-half pint doses and good ale 
in one pint doses may be given as stimulants; to these 
may he added one dram doses of turpentine. 
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iList of Rice Padi cultivated and under Experi¬ 
mental Test at the Experimental Fields, 
Botanic Gardens. 


Yields of Padi for h years 1921, 1922, 192^, 1921t. Bags of 
140 lbs. per acre. 

Demepapa Vapieties. 


Vaeiety. 

Y lELI) 

Yield 

i'lELD 

Yield 

Mean 

1921. 

1922. 

1928. 

1924. 

4 Years. 

Hill 6 . 

25, 86 

28.57 

27.18 

23.61 

26.18 

„ 7 . 

27.12 

31.63 

32.20 

24.15 

28.77 

Hybrid 35. 

27.68 

25.26 

24.64 

16,22 

23 45 

LowJanti 75... 

27.12 

32.49 

32.03 

23.38 

2875 

» 76. 

29.99 

29.48 

27.10 

15.31 

25.47 

„ 77... 

! 28.87 

30.94 

29.26 i 

25,78 

28.70 

.. 78... ...1 

' 24.98 

32.97 

31.01 

26.64 

2S.90 

, 79 .! 

Bewierara Creole . 

29.52 

j 29.53 

29 25 

26.18 

28.62 

.5.31 

30 85 

29.78 

24.64 

27.64 

Berbiee ,, ...t 

10.00 

8.98 

22.23 

25,86 

16.75 

Mackenzie City 



19.62 

1 14.52 j 

(2) 17.02 

Nismes ' ..J 

■■ ■ I 


i 


: 29.29 

... 



Surinam Variety. 



Sari name Creo 

le 1 30.78 I 20.00 j 14.25 

24.86 

22.47 


U S.A. Variety Agple, Dept. 


Blue Kose 

8.39 j 12.95 j 10.61 

1.04 

8.25 


OeyloMi Varieties, Introduced 1922. 


No. .3 ■ ... ... 



3.69 

8.65 

6.17 

No. ■d . 



20.85 

* 


No. 11 ... 


» « • 

22.50' 

24.16 

23.33 

No. 14 , ... 


... 

15.48 

19.76 

17.62 

No, 19 


' it"* 0 

14.22 

14.»65 ■■ 

1443' 

No. 30 



21.43 

' 


No, 33 ■ 

; ... ' ,, 



1.65 


Bibili el'."" 



'■ .V, ' 

7.28 


' IndrasaC' ■■ ■ 


i ; . _ ' 1 


13.42 1 






8.02 ! 


'N,N. 2/B''' 




10.32 i 


to 16 




14.88 i 


' .Honder-a-wella. •.'/V- * ‘ 

V-'. 



2.86 



^ Tlxiwu Oot. 
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REPORTS OJS^ A SITSPECTED OUTBREAK OF IN¬ 
FECTIOUS MOSAIC: DISEAlSE AMONG CERTAIN 
CANES IN THE COLONY. 


By R. A. Alston, A.R.C.S., B.Sc., 
A.^distant Governmott Boiaimt (nid Mijcologist. 


No I. 

Botanic Gardens, 
Georgetown, 

24th October, 1924. 

On the 71h October, 1!(24, tlic Siii)crinteii<lent of the 
Sugar Planters’ Experiment Station drew my attention to 
some canes growing at Pin- So])hia the leaves of which ex¬ 
hibited a chlorotic mottling. The form of the chlorosis— 
t hat is its even distribution over the Avhole leaf, and its 
occurrence in some instances on young leaves—conpled 
with the stnnted appearanc-e of the pylants suggested it 
might be a case of infections chlorosis, i.e., mosaic di¬ 
sease. However, as at that time, I was under the im¬ 
pression that the canes in Vpiestion were a lot of locally 
raised seedlings, and it would tlierefore be impossible to 
account for any source of infe('ti>on, tliis hypothesis was 
held to be mitenable, iSnbsequently it was learnt that 
tliese canes were an extension of a consignment of B-H. 
10 (12) which had l^en imported from Barbados in De- 
cemher, 1920, the year in which mosaic disease had been 
recognised as being present in that Island- This in¬ 
formation provided some support for my provisional 
diagnosis hut by no means eonfivmed it. Nevertheless 
I felt ju-stified in advising the Superintendent to take 
p)recautionary measures and recommended that the B.H, 
10 (12) and Ba. 60-52 (the latter exhibited no cholorsis 
hnt had been imported in the same consignment) should 
he eradicated from Pin. Sophia. Both these canes had 
previously been abandoned (after cnlting as first ray 
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loons) owing to tlieii* ])oov growtli. At the same time I ar- 
rangecl for some of the B.H. 10 (12) to be replanted in 
a suitable isolation area so as to provide material for a 
more eritieal examination of the symptoms. 

A further examination of the suspected cane at Pin. 
l!<ophia was made prior to its eradication. It was found 
tiiat while about 80% of the stools exhibited the typical 
mottling, in less than 10% of the cases was it to he oh- 
S(‘i-\-ed on the youngest leaves. There was no evidence 
of any spread either on to the surrounding canes 
or on to the weed grasses, among which was one specie.s 
(EchinocJiloa colmmm) knowm to be snseleptible to cane 
mo.siiic. 

1 have siij.ce visited sixteen estates which at some 
Iieriod during tlie last thri'e _\u'ars have received coii- 
siguments of this jiarticnlar lot of cane from the Experi¬ 
ment. Station. Field insiiections have already been cai'- 
ried ont in eight instances. The form of chlorosis nii- 
der consideration was found to be present to a varying 
extent on tlie B.H. 10 (12) in seven of these cases, on a 
wide* range of soils. On the remaining estate it could 
not lie observed. In only one cultivation was a similar* 
mottling seen on Ba. 6032. In no instance has there 
been any indication of spread to neigbbonring varieties 
of cane or to weed gras.ses. Among the latter, four species 
[{Echinoehlm. colonunt, i^ynthermna mnymn(iUi<, Eyn- 
tJierikniu digitatet- and EleWsim iiidiea y, which Avere not 
uiKumimonly encountered, are kiiowu to he susceptible to 
cane mosaic- 

The evidence in regard to the growth character of 
these canes is, at ])resent, rather inconclusive, llarba- 
dos seedlings as a whole have a reputation in this Colony 
for poor ratooning qualities. In most instances? where 
the suspected B."H. 10 (12) was sleen to be growing well 
it u as found that they were plant canes. Where a bad case 
of stunting ill plant canes was oteerved there was strong 
eyidence tliat soil conditions were contributing to the 
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“ effect. The 5 >enei*al iiiipr(“S«io.n would seem to he that 
ratoous lacked vifionr and ma.de poor growth. On two 
estates (not included in tlie eight cited above) ilie B-H. 
10 (12) in qne.stion had been thrown out of cultivatiott 
;sonie time ago on account of this feature. A1 case of .se¬ 
vere stunting in a. Held of six months old first: ratoons 
was accompanied by a high percentage of mottling. In 
two instances where the experience has been that B.H. 
10 (12) ratoons well, the canes were found to he free 
from chlorosis, and it v as definitely established that they 
had been derived from an earlier importation from Bar- 
"bados and not the one under suspicion. 

Hiimnidfii ami Discussion. 

A considerable ])roportion of consignment of B.H, 
10 (12) imported into this Colony from Barbados in De- 
- cember 1020 is alfectfed with a chlorosis, which takes the 
form of a pale green mottling of the leaves typically dis¬ 
tributed evenly over the whole leaf surface but at times 
•confined to ope side of the midrib. It occurs' 
most frequently oil the more mature leaves but 
in a small percentage of cases can be found on the young¬ 
est leaves. 

This chlorosis would appear to be capable of traiis- 
mis-sion by Vegetative reproduction through successive 
■ gent^rations for it lias appeared in progeny (derived from 
the original consigiimeui) in various parts of the (hilony 
• on What must, at"this stage, Hb regarded as a fairly wide 
range of soils. It is not an inherent characteristic of this 
particular variety for maiiy plants of B-H. 10 •(12) have 
been observed wliicli are entirely free from it. 

There is some rather inconclusive evidence that the 
effects of this chlorosis are cumuhitive afid imiy result 
in a considerable lo.ss of vigour in ratoon crops. 

A general consideration of these symptoms renders 
them somew'hat suggestive Of infectious chlorosis (mo¬ 
saic disease). This disease is chafactei’ised by a {vccu- 
iliar pale green or yellow niottling of the leaves. The 



produced by the chlorotic areji.s on the leaf is ; 
usually coiistaiit for any one variety of cane, but varies^ 
within such whle limits with the different varieties that 
it is a (•linracter of doubtful diat’iutstic value. In typical 
cases tlu‘ mottling always lu-eseiit on the youngest 
leaves, (though it may lie absent ou some of the older 
ones ) and involves the eiitire leaf sui-face. Si>>eakin 2 ; ■ 
l>i'oadly it is in this manner that the leaf symptoms of in¬ 
fectious chlorosis dilt'er from those uiiieh accompany 
some tyi)es of chlorosis attril)uted to defective nutrition, 
in which cases the mottliug tends to be localised and is 
not, as a mile, distributed over the wboh> leaf. Another • 
form of mottling, that oecasiimed by the attacks of in¬ 
sects or fungi, is more ea-sily distinguished, f@r this gen¬ 
erally makes its appearance ou the older leaves, and the ■ 
tissue in the affected amts eventually dies and becomes , 
discoloured. 

The fundamental point of difference, however, be¬ 
tween mosaic disease and other forms of chlorosis is that.. 
the former is infectious; can be i*eproduced vegetatively; 
and is not influenced by variations in soil character. It 
can be transmitted in the field from an infected cane- 
plant to a healthy one, or to certain weed grasses, by; 
means of a sucking insect^—the corn aphis { Ajihis maidis) ,■ 
and, providing favourable conditions obtain, s^pread iff ■ 
this way may be extremely rapid- Infected tops give ■ 
lise to infected plants, and thus by planting infected ma¬ 
terial a further extension of the disease can occnr. The 
effects of the disease are cumulative, and result in a pro¬ 
gressive decline in vigour and a consequent reduction iff ■ 
yield. ' 

The entire absence at the moment, of any indicatioff 
of spread of the chlorosis from the affected stools of B.H. 
10 (12) to neighbouring canes or weed grasses is strong 
evidence in support of the view that the mottling is of 
the non-infections type, but cannot however be regarded" 
as piwf of this. For the aerial transinission of mosaic 
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disease the preseiit-e of a suitable vector is essential., 
I'Wliilst sufficieut data is not yet available to justify the 
expressuou of any deliuite opiuioii there is reason i;o sup¬ 
pose that A'phis maidis is somewhat uiioommoii iii caue 
ciiltivatious in this Colony. The absence of its favoniite 
host plant—corn (inaizie)—in these localities might con¬ 
ceivably be held to account for this state of affairs. 

A satisfactory solution to the problem of the nature 
of this (dilorosis is only to be looked for as the result of 
careful investigation. The Govermnent Economic Biolo¬ 
gist and myself have initiated a seines of infection ex- 
p(*iiments whereby, l)y employing both insects and arti¬ 
ficial means of transmission, we liope to be able to secure, 
evidence which will determine wliether it is of an infec¬ 
tious nature or not. 

Recommendations. , 

In view of tlie absence of any eiidence of spread of 
the chlorosis from affected plants of B.H. 1.0 (12) to 
neighbouring canes or weed grasses I am of the opinion 
that there is, at the moment, no reason for regarding the 
-situation ivith alarm. 

The formulation of the following recommendiitiona' 
is influenced by the circumstances that the chlorosis, 
whatever its cause, is an abnormal condition in the plant 
u'hich, by its effect on the pliotosynthetic activity of the 
leaves, must reduce yield, and one which would a})])ear 
to be capable of Iteing transmitted through successive 
geuerations by vegetative veprodnetion. 

T would not recommend, for the present, any exten¬ 
sion of the acreage under this caaie. If, however, it is 
felt desirable, when fields are being replanted, to retain 
it in cultivation, care should be taken to ifiant tops only 
fmai chlorosis^—^free stools, and, so as to permit of the 
necessary inspection, these should Im drawn from stand¬ 
ing cane. 

Fields of young cane should he inspeci('d i)eriodica1' 
ly, and any stools exhihitlng signs- of the affection should, 
be dug out and replaced by healthy tops. 
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Oil those estates where the area under this eaiie is 
exceedingly small and the percentage of affected canes is 
high, it would appear advisable to carry out complete 
eradication after cutting, and (again providing it is de¬ 
sired to keep this variety in cultivation) it is suggested 
that supplies of chlorosis-free topsi could be obtained 
from estates where the B.H. 10 (12) is, at present, un¬ 
affected. 

A careful wuitch should be kept for any signs of 
spread of the chlorosis on to neighbouring canes or weed 
grasses, and if this fe snspected, it should at once he re¬ 
ported- As a precantionary measure, no corn (maize)' 
should he permitted to grow in the vicinity of cane cnlti- 
' vations,; , 


Noll 

Botanic Gardens, 
Georoetown, 

5th June, 1926. 

Since the above was written, time has made 
possible a more critical study of the disease, and, as 
the result, I am now able to state that the chlorosis 
under consideration is not infectious, or that, in other 
words, the disease is not mosaic disease. The evidence 
on which this conclusion has been based is summarised 
below. 

(a) All attempts to transmit the chlorosis to 
healthy cane and corn plants, utilising both insect and 
artificial means of inoculation, have been unsuccessful. 
The insect transmission experiments, begun by the 
Government Economic Biologist, were at his departure 
on leave, continued, under my supervision by his 
Assistant. In. these experiments, corn aphids (Aphis 
which are proved vectors of cane mosaic, were 
bred, under cages, on mottled plants of BH.IO (12), 
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and transferred, after suitable periods, to healthj 
youii» corn plants, the latter being then covered with 
muslin bags. The plants thus inoculated have com¬ 
pleted their life-cycles without developing any symp¬ 
toms of mosaic disease. (In a similarly conducted 
experiment, but using aphids bred on plants known 
definitely to be affected with mosaic disease, Brandes 
(1) records a 50 per cent, infection of the corn plants, 
sixteen days after inoculation). 

In the artificial transmission experiments, juice 
from the immature tissue of the apical bud of mottled^ 
plants of B.H.IO (12) was injected by means of a 
hypodermic syringe into the region of the growing 
point of healthy corn and cane plants. It was so 
arranged, by inserting small pieces of the immature 
tissue into the barrel of the syringe, that the expression. 
and injection of the juice was performed in one process. 
(A preVious mechanical expression of the juice in bulk 
was to be avoided, for it has been shown (2) that the ■ 
virulence of infectious juice is adversely affected by 
exposure to the air). A clean and recharged hypoder¬ 
mic was used for each inoculation, at which not less - 
than 0.1 c.c. of freshly expressed juice was injected. 
In eases where the needle became choked, the inocul¬ 
ation was repeated until a satisfactory injection had’ 
been obtained. All the corn plants thus treated, came 
to maturity without developing any symptoms of 
mosaic disease. The cane plants have also remained: 
healthy. 

[h) The lack of evidenoe of spread of the chlorosis 
in the field from affected stools of B.H.IO (12) to the 
surrounding canes, or to weed grasses, is neither, to be- 
accounted for by the absence of a suitable vector, for it 
has been determined that Aphis MdMis, although 
somewhat infrequent, is, nevertheless to he found in 
cane cnltivations, particularly on certain weed grasses,. 

(1) Brandes/E. W,'Jo'url'Agt^-'B'e&eaFchv 1". ^ sp* 5 l 7 - 52 ;a, 1920 . 

(2) Brandes,,E. W., v,' 19, No. 3 p.-131* 133,' 1920* 

V. 24,:no. 3p, 247-262. 
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nor by the immunity of tbe adjacent canes, or weed 
grasses, for, of the former, the variety occuring most 
frequently (D.625) has proved susceptible to cane mosaic 
elsewhere and of the latter, four species commonly en¬ 
countered {Eclnnochloa colonuni, Syntheo'isma digitata, 
SyntherismM sangidnalis, and Eleusine indica) are also 
known to be susceptible to this disease. 

(c) In typical cases of mosaic disease, as has already 
been mentioned, the mottling is always present on the 
youngest leaves In my previous report it was observed 
that, in less than 10 per cent, of the cases at Pin. 
Sophia did the immature leaves exhibit the chlorosis. 
A more general estimate based on the survey of several 
estates puts this figure at not more than 5 per cent. 

(d) The mottling does not, as a rule, make its 
appearance on the leaves of plants derived from affected 
cuttings until the shoots are from three to five months 
old, and then its occurrence may be infrequent. A 
careful count of a plot of plant canes propagated from 
affected tops made five months after planting, showed 
that only 9 per cent, of the stools had developed the 
symptoms of chlorosis. On the otlmr hand, in a plot of 
five months old first ratoons, 55-60 per cent, of the 
stools were aflected. However, from the evidence 
supplied by the observation of plant canes, it had been 
concluded that my former statement that the chlorosis 
‘ would appear to be capable of transmission by vegeta¬ 
tive reproduction . . . . . . ’ is Incorrect. 

(<?) The pattern produced on the^^^ 1^^^^^^ by the 
chlorotic areas hears no resemblance to that developed 
in authentic cases of mosaic disease on the leaves of B.H. 
10 (12) grown in Barbados. This comparison was made 
bv means of preserved material kindly supplied by the 
Director of Agriculture, Barbados. 

In: the light " of more recent knowledge of the 

disease, the ' recomUiehdations which were formulated 
last October' for' its control would now seem to be 
vitiated, for', tliey were largely, based on the tenta¬ 
tive assumption thaithe disease cdfild be trausmitted 
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in affected cuttings. When these recommendations 
were made, sufficient time had not elapsed to 
allow this hypothesis (which had its origin in the 
fact that the disease had appeared indiscriminately, 
in progeny derived from the orginal importation, 
in widely separated areas, on a varied range of soils) 
being put to the test of experiment, but this has since 
been done, and it appears to be untenable. 

The evidence now available makes it seems pro¬ 
bable that this chlorosis is the outcome of some nutri¬ 
tional disturbance. That it develops in canes growing 
on a wide range of soils should not, perhaps, be held to 
indicate that the predisposing factor is one unconnected 
with soil condition, but rather one that is common to 
soils which may otherwise differ. At this stage of my 
enquiry it is not possible to specify this common factor. 
On several occasions it has been lirought to my notice 
that B.Er.lO(12), although affected with chlorosis, yields 
juice containing more sucrose per gallon than that of 
any other variety grown in the Colony, and this fact 
has been adduced as evidence that the chlorosis, if not 
actually beneficial, is at least harmless. It is hardly 
necessary to point out that this contention is fallacious. 
Any normal aatophyte, such as sugar cane, depends for 
its existence on the photosynthetic activities of the 
green colouring matter (the chlorophyll) of its leaves. 
It is solely by virtue of properties peculiar to this sub¬ 
stance, chlorophyll, that a green plant is able to utilise 
the energy emitted by the sun for the initiation of the 
synthesis of those complex organic compounds in wffiose 
absence growth, and eventually life, ceases. It follows, 
therefore, that any circumstance resulting even in the 
partial loss, or destruction, of chlorophjll in the leaf 
must react unfavourably on growth. The pale green 
areas which give the mottled appearance to leaves 
affected with chlorosis, are areas which are deficient 
in chlorophyll and a leaf so affected necessarily operates 
at a lower state of efficiency than one which is healthy. 

That the yield of sucrose per gallon of juice of 
phlorpsis affeeted JB, H.10 (13) is higher than that of 



other varieties of cane, which nevertheless are healthy, 
shows that in spite of the chlorosis, this seedling retains 
its inherent tendency to store comparatively large quan¬ 
tities of sucrose in its stem. Although it does not in¬ 
evitably follow that in the case of chlorosis-free B. H.IO 
(12) the yield of sucrose per gallon would be increas¬ 
ed—but it is not likely to be diminished—yet it is cer¬ 
tain that, other things being equal, the yield of cane, 
and of sucrose, per acre would be appreciably improved. 

Whilst this cane continues to give returns which 
compare favourably with the varieties more geuerally 
grown it will no doubt be retained in cultivation, and 
the area it occupies even extended, in spite of its being 
extremely subject to chlorosis. Whether these favour¬ 
able returns will be maintained in later ratoon crops, or 
w'hether, as has already occurred on some estates, there 
will be a rapid diminution in yield, is a matter for con¬ 
sideration. When the history of the early Barbados 
seedlings in this Colony is reviewed it would not appear 
advisable to place too much reliance on this particular 
one, and, furthermore, it is suggested that the continued 
vegetative propagation of a plant affected with chlorosis 
is likely to be accompanied by a progressive loss in vig¬ 
our. 




PRACTICAL HINTS POR lARMERS. 


By E. M. Morgan, Resident Agricultural Instructor, 

Berbice. 


The long hoped-for drainage of the coastlands 
is now being solved and a timely warning to our 
farmers should prove most invaluable. 

The proper method and attention which is 
necessary to various crops planted, is so often absent, 
that our returns in yield are compelled to be poor. 
Drainage having been established, it is now a most 
opportune time to regain our laurels, if we are to 
succeed in building up a prosperous peasantry. We 
must, with co-operative measures for securing success, 
strive to produce the best wdiich the land is always 
ready and so willing to give. 

Cacao, coffee, coconuts, cotton, castor-oil, fruits, 
ground-nuts and arrow-root are tire principal crops 
now exercising the minds of our farmers; but wdiat- 
ever our cultivation is, we must be prepared to bo 
guided by the right principles and learn for the future 
benefits, that nothing will save time in the growth of 
plants like the careful cleaning,. culture, and nourisli- 
ment if need be, of the soil in which they must per¬ 
force spend their whole lives. The long life of plants, 
their value in a state of maturity and the worth of 
prunings and thinnings at various stages, must all 
appeal to the farmer to give them a fair and liberal 
start in good, sweet and clean soil. In the struggle 
for life which most of the plants above named are 
forced to occupy, the survival of the fittest seldom 
proves that the plants were the fittest for the position 
selected, or preparation provided for them. In the 
case of trees the culture of the soil here advised - is 
the old plan of digging out the holes for the plants 
several weeks before actual |)lanting takes place. In 
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doing this the holes and the earth on their sides if 
kept free from accumulating weeds, will frequently 
be broken up during the season by atmospheric con¬ 
ditions, therebygiving a sufficiently mellow, sweet, 
warm soil to entice the roots to a fresh start and vigor¬ 
ous growth in their new quarters. 

Where no such preparations have been nor can 
now be made, an alternative mode of fostering rapid 
rooting is still available. This consists in giving each 
tree a few spadefuls of good soil immediately under or 
over the roots, this will enable them a good start, 
which will not only save time, but ensure an increase 
of growing force. A vigorous start always ensures a 
healthy growth throughout the whole or the major 
part of tlie life of a plant; not only is a good prepara¬ 
tion the surest means of insuring a healthy and rapid 
growth, but it is also the best counteraction to apy 
accidents which miglif naturally occur during growth. 

Nurseries, properly attended will accomplish 
a long-felt want and prove very useful for training 
plants prior to their taking up, permanent quarters. 
The small and healthy plants should he chosen in 
preference to the larger ones, for the shorter the 
interval between nursery beds and permanent quarters, 
the better for the well being of their vigorous growth. 

In many cases there would be a gain of time by 
sowing the seed on its permanent site; but the sets 
must be properly prepared and seedlings kept clean 
from the first and r^ularly attended. 

' 1 ' : ' '■ 



HINTS FOR THE HOME. 


Aa old saying states that “ the way to a man’s heart 
is through his inner man,” and whilst we do not intend 
to discuss the truth or otherwise of that saying it is 
well to remember that good house-keeping is essential 
for happiness in the home. It is necessary for the wife 
who takes an interest in her home to realize this and to 
use every endeavour to make those in the home happy 
aud contented. It is only in that way that success 
lies. Such things as the suitability of various foods 
and different ways of cooking and serving them should 
be carefully studied. Monotony in diet is apt to 
become tiresome and usually results in complete loss of 
appetite. We hope therefore that the following hints 
may be found of practical benefit. 

Rissoles, Pl.4.in and Sav*ouby.— Plain rissoles 
may be made from yam, sweet potato or cassava. 
Boil and mash the vegetable; add pepper and salt and 
parsley chopped (if l(ked); shape into rissoles; dip in 
beaten egg; roll in bread crumbs and fry. ^ 

Rissoles are the most tasty, though not the most 
economical way of using scraps of cold meat or fish. 

Mince or chop finely any cold meat or fish with 
seasoning, pepper and salt, mix with vegetables pre¬ 
pared as for rissoles, moisten with a little milk, or a 
beaten egg, roll in bread crumbs or cassava flour and 
fry!-' 

Meat or fish cakes are made in the same way, but 
shaped into cakes and plainly fried. 


If a few drops of vinegar he added to the water in 
which Irish Potatoes are l>eing boiled it prevents them 
being discoloured and makes them quite white, 

Ricey well boiled, is the basis of very many sav¬ 
oury and sweet dishes, besides being in itself one of 
the best of our locally gvown foodstuffs. In cooking, 
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great care should be taken to aee that it is thoroughly 
boiled, a point very often overlooked in the desire to 
have it “ grainy.” Nothing is more indigestible than 
half-cooked rice. The following excellent recipe is 
recommended:—“Put one cup of thoroughly washed 
“ rice into 6 cups of boiling water, cook from 15 to 20 
“ minutes in a covered saucepan, then set the saucepan 
“ uncovered in a warm place till all the water is 
“ evaporated. Rice should not be stirred, only shaken. 
" A little lemon or lime juice added to the water when 
“the rice is cooking makes it white and seperates the 
“ grains.” To many the well know “ rice and peas " 
as a breakfast dish is very popular. Por this, almost 
any kind of peas or beans may be used, green or dried; 
the dried variety must, of course, be well soaked pre¬ 
viously. To a pint of peas, allow a pint of well-washed 
rice; a pinch of soda if the peas are hard, and only 
water enough to cook the rice. When the peas are 
soft, add rice, an onion chopped, and a bit of salt pork 
and beef cut up or pig-tail cut into small pieces. Salt 
fish may be used or scalded and piqkled shrimps. Boil 
till all is well done and the rice rather dry. Rice may 
also be used for puddings, thickening soups, in sweet¬ 
ened or flavoured milk as “ rice milk ” etc. ; while rice 
flour is often found invaluable in the nursery or sick¬ 
room as well as in making many dainty sweet dishes 
for table. Eor Blanc-mange and custard, rice flour 
could easily replace such things as " custard powders,” 
" corn starch,” etc., etc. 


Banana Tartlets are very nice with afternoon tea. 
They are so inexpensive and quite easily made. Line 
small patty-pans with puff pastry, fill with the ripe 
bananas beaten to a soft pulp, cover lightly with the 
white of an egg whisked up with a little White sugar 
and bake in a moderate oven. 


Potato Scones are very often a change from thf 

p^dipat?^: pnes*;:: pqlal^ 
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floured boardj and roll them with plenty of flour, salt, 
pepper and one teaspoonful of baking powder, Mix 
all together with one egg and a little milk. Roll out 
about one inch thick, and place in a floured frying 
pan. Rry over a slow fire. When done, split open 
and butter. Serve hot. 


Make a note of these little items—A.11 vegetables 
grown under ground should be put into cold water, and 
all grown above ground in boiling water. 


To prevent the Pastry sinking into a Pruit Tart. 
When bottled fruit is used the pastry often slips into 
the juice. To prevent this, insert two metal skewers 
under the top crust, resting on either side of the pie- 
dish. This can be easily drawn out before the tart is 
sent to table. 


Insteab OF Egg FOR Coating—M ix a teaspoonful 
of custard powder to a thin cream with water. Dip fish, 
cutlets, etc. in this before coating with bread crumbs, 
and it will answer as well as a egg. 


To Remove Stains- —Crease stains may be re- 
noved with ether or chloroform or benzine or petrol. 
Ink stains by oxalic acid diluted with warm water. A 
slice of lemon or lime rubbed over the hands is also 
very good. Mildew on linen, by covering it with table 
salt and lemon juice, and placing it" in the sun. 
Coffee stains by a mixture of one part of glycerihe to 
nine parts of water, with a little ammonia. Fruit 
stains should be immersed at once in boiling milk. 


Sokv Ends—T o use up odds and ends of soap, put 
them all in a jar or old saucepan, just cover 'with 
water, and leave them iii a warm place on the stove 
until dissolved.: Leave till neit day, then take it out 

pf the pan and roll it i» tbe hands ‘tei forte a Wll 
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A good liniment for colds on the chest is made 
by mixing 1 part of Oil of Gloves, 2 parts of Oil of 
Amber and 3 parts of Camphorated Oil or Olive Oil, 
For young children the latter oil is best. 


A Shampooing Mixture —Well beat the yolks 
of two eggs, add a quarter of a pint of lukewarm 
rain or distilled water, a pinch of powdered borax and 
the strained juice of half a lemon. It makes the hair 
delightfullv soft .—Jcmaita Agriotdtural Journal 
ZXVIL No, 3. 


To Remove a Spltnter~A splinter that has sunk 
too deep into the flesh to he extracted in the usual 
way can be drawn out painlessly by means of steam. 
Nearly fill a wide-mouthed bottle with hot water, 
place the injured part over the mouth of the bottle, 
and press lightly. The suction -srill draw the flesh 
down and in a few minutes the steam will draw out 
the splinter. 


To Clean Brass Bedsteads —A mixture of vinegar 
and salt is excellent for cleaning brass bedsteads. 
Bub it in thoroughly and when the brass is clean 
and shining wash it with soap and water and dry 
thoroughly wdth a cloth on which vaseline has been 
smeared. This method will prevent the brass tarnish- 
ang for some time. 
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Meteorological Data—April—June 1925. 
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attendances at the district gardens 
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[ 

1,851 
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1,556 

17,461 
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EXPOETS OF AGRICIJLTUR4L AFD FOREST 
PRODUCTS. 


Below will be found a list of tbe gricultural and 
Forest Products of tbe Colony exported during tbe first 
six months of 1925. 

Tbe corresponding figures for the same period during 
previous years and tbe average fcr tbe same period for 
seven years previous to that are added for convenience 
of comparison. 


Product. Are 

rage 1916-22. 

192S. 

192i. 

1925. 

.Balata, cwts. 

Cattle-food (Molascuit) 1 

2,974 

2,846 

4,073 

3,330 

tons j 

768 

210 

484 

692 

Cacao, cwte. 

12 

None 

None 

None 

Cattle, head 

172 

556 

199 

857 

Charcoal, bags 

23,680 

21,594 

22,087 

16,887 

Citrate of Lime, cwts. 

114 

None 

l^one 

None 

Coconuts, thousands 

1,362 

1,195 

982 

603 

Coconut Oil, gals. ... 

11,772 

15,729 

12,192 

14,209 

Copra, cwts. 

775 

2,581 

11,798 

7,670 

Coffee, cwts. 

Essential Oil of 

3,047 

4,284 

4,475 

8,681 

Limes, gals. 
Firewood, Wallaba, 7 

105 

None 

None 

81 

■ etc., tons 5 

4,186 

3,904 

8,626 

3,476 

■Oums, lbs. 

1,797 

1,155 

None 

None 

Hides, No. , ... 

2,432 

2,591 

5,264 

5,842 

Kola-nuts, cwts. 

2 

None 

None 

None 

Lime Juice, gals. ... 

3,795 

2,457 

3,226 

2,479 

Lumber, ft 

93,023 

53,608 

75,644 

44,288 

Molasses, gallons' ... 

32,486 

14,881 

123,388 

503,502 

Pigs, No.. 

153 

145 

242 

516 

Bailway' sleepers, No* 

6,773 

2,456 

9,000 

23,515 

Eiee, tons. 

5,660 

2,928 

2,197 

3,580 

Eieemeal, tons 

20 

None 

None 

None 

■Eubber, cwts.. 

42 

3 

3 

None 

Bum, gallons 

1,672,005 

181,126 

449,865 

725,522 

Sheep, head 

‘ 30 

11 

17 

6 

Shingles,' thousands, 

1,134 

546 

572 

1,077 

Sugar,, tons 

39,533 

45,972 

41,125 

41,248 

■Timber, .cub. ft. , ... 

63,380 

74,464 

80,633 

134,635 
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BRITISH GUIANA AT WEMBLEY. 


Duke and Duchess of York Visit B.G. Building. 

Qn June 9th the Bake and Duchess of York paid 
a visit to the British Guiana Building, where they were 
met by Colonel Cecil May and Major Everington, who 
conducted them round the Pavilion. Their Royal 
Highnesses spent about twenty minutes, particularly 
admiring the diamond, bausite and aluminium exhibits, 
and walked through the cleverly arranged “ jungle.” 
Before leaving the Duke paid a tribute to the coolness 
of the building on such a tropical afternoon. Colonel 
May, Major Everington and Mr. J. Mullin., Assistant 
Commissioner of Lands and Mines, were presented to 
the Duke and Duchess who showed considerable 
interest in the Indian Hut, and after admiring the 
Kyk-over-al, passed on to the pyramid of Demerara 
crystals. This exhibit is surrounded by seedling canes 
propagated by the Department of Science and Agricul- 
ture of British Guiana, about the work of which 
the Duke asked a number of questions. The realistic 
representation of the fauna and birds of tlie Colony 
excited the attention of the Royal visitors, who were 
also keenly interested in the ringtailed monkeys, and 
expressed surprise on being shown a tree porcupine 
which neither had seen before. After examining the 
display of diamonds lent by Messrs. E. A. P. and A. 
Triefus, they paused at the bauxite exhibit, where 
they wore much amused on being informed that bauxite 
exports from British Guiana comprised more than 
one-tenth of the whole world’s supply, for, during their 
tour of Wembley they had been told by one of the otner 
Colonies, in the African Section, that that was the 
only Colony in the whole of the British Empire which 
could supply bauxite, and the Duke laughingly told 
Major Everington to feickle the African people about 
it, and “ tick them off ’’ for their terminological in¬ 
exactitude.—-YAe West Indian Committee Circular.— 

■ Fol ZL. No. m?. 
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EDITORIAL. 


In presenting the October issue to our readers we 
have endeavoured to include subjects covering a wide 
range in order that as many branches of agriculture as 
possible may benefit. Once again we have pleasure in 
publishing an artic)i’’from the pen of Mr. Maurice 
Bird, who certainly sets an example to many of our 
local agriculturists who could with little trouble to 
themselves contribute articles to our Journal which 
would be of general benefit. We hope his example 
will be followed in the near future. Mr. Bird’s article 
on the Withering of Cane is the result of research work 
carried out by him on two Estates of Berbice and is 
another illustration of plant diseases being directly 
traceable to the lack of the ready availability of certain 
co..stitueats of plant food necessary for healthy growth. 
It is interesting to record that experiments carried out 
by our present Director in 191S, pointed to similar con¬ 
clusions now confirmed by Mr. Bird, an extract of 
which is published in the present issue under “ The 
Evaporation of Soil Water.” 

is directed to the fact that following a 
■ visit to Trinidad by representatives of the Empire 
Cotton Growing Corporation, a Cotton Research 
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Station will shortly be established in that Colony. 
That this is a step in the right direction there can he no 
doubt, and it is gratifying to note that the activities of 
the etation will not be confined to strains suitable for 
'J rinidad only but will be extended and pure strains of 
native cottons or hybrids suitable for growers through¬ 
out the Empire also investigated, with a view of their 
being tried out finally in different parts of the Empire 
in order to find out whether they are entirely suited to 
that particular Country. At the same time the Station 
is not intended to provide strains of pure line seed for 
large scale distribution and consequently the scientific 
side of the research work of various Departments of 
Agriculture should still te continued. 

The informal report on samples of Mora Sleepers 
by our new Conservator of Forests is one which should 
be read with interest by everyone engaged in the 
Timber Industry and particular attention paid to the 
advice given. Unless this is done not only will wast¬ 
age continue but as he very rightly points out further 
orders will probably be considered not justified. That 
there is a large future for our Timber Industry as soon 
as the development of our Hinterland is assured few 
wull doubt, and it should be scarcely necessary therefore 
to emphasize the necessity of placing on the markets 
abroad none but the best quality sleepers in order to 
establish our reputation. ” Further, we would have 
no hesitation whatever in advocating the inspection and 
rejection where necessary, of all shipments prior to being 
sent abroad in order to safe-guard the interests of the 
Colony as a w'hole. 

Lastly we commend to our readers and especially 
to our farmer the article on Co-operative Marketing 
as a factor in Improving Agricultural Conditions. 
Unity is strength and we can see no reason why move* 
ments of this description which are made successful 
in other countries cannot be made equally successf ul 
hefe. The grading and placing op. the market of our 
agricultural produce after reaping is just as important 
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a factor as tlie actual growing of the particular crop 
and should be the means of healthy competition and 
obtaining better prices. In this connection the help 
and co-operation of our Village Councils and Local 
Authorities might be sought for the common good of 
farmers, who in time could not fail to realise that co¬ 
operation among themselves in producing better class 
produce will be for their own good as well as that of 
the Colony in general. 


Our attention has been drawn to the fact that in 
abstracts of the Government Mycologists’ report on the 
alleged occurrence of Mosaic Disease amongst sugar 
canes in the Colony published in our last issue the 
following paragraph was inadvertently omitted. 

“Unfortunately a premature communication of 
my provisional diagnosis was conveyed, without either 
my authority or knowledge, to the representatives of 
the Sugar Industry, and in the process, what had been 
merely a suspicion became transformed into estabished 
fact.” 



^EEETING OF THE BOAED OP AORIOULTUEE. 


A Meeting of tlie Board of Agricnltnre was held 
in the Court of Policy Hall on Wednesday the 30th day 
of September, 1925. The Hon. Sir John Hannson, 
C.M.G., M.A., etc., (Dii*ector of (Science and Agricul¬ 
ture) Chairman, pi“®sided; aind' there were present 
Messrs. Wb. Francis, Esq.. F.I.C. (Assistant Direc¬ 
tor of Science and Agriculture) Deputy Chairman; E. 
Ward, Esq., M.B.E. (Superintendent of Botanic Gar¬ 
dens), the Honourable G. D. Bayley, O.B.E. (Com- 
missioner of Lauds and Mines), C. Shankland, Esq., 
tidiector of Co-operative Societies), S. H. Bayley, 
Esq., Dr. 0.. L.. Whittles (Superintendent, British 
Guiana Sugar Planters’ Experiment Stations), Thomas 
Earle, E.sq., C. E, AVilliams, Esq., H. A. Britton, Esq,-, 
(President of the British Gniana Farmers’ Confi>renee), 
with E. M Peterkin, Secretary. 

Mr. R. A. Altson, Assistant Botanist and Mycolo- 
gi.st was also‘present'. 

The Chairman tendered excuses on hehalf of Cap¬ 
tain Edffar Beckett, the Hon. W. M. B. Shields, R. 
Strang. Esq.. E. M. Walcott. E^., H. L, Huraph'rys,' 
Esq., and the Hon. J. J. DaSilva'. 

The minutes of the previoiis meeting held on June 
ISth. 1925, having been circulated to the Members of 
the Board, and having received their cnunroval, were on 
the motion of the Chairman, seconded hy Mr. C. 
Shankland. taken as read and coTifirme'd. 

'The Chairman stated that he had received instruc¬ 
tions from Government that neither the Governor nor 
the Officer Administering Government would preside at 
ordinary meetings of the Board in future, although tlu-y 
mav do so at special ones. 

The Chairman reported the death of Sir Frederic 
M. Hodgson, K.C.M.G., 'E.D., Honorary member of the 
Board. Sir Frederic was the first Governor to be Presi¬ 
dent of tile Board, when he became so in 190(5- he took; 



a very great interest in the agricultural development of 
the Colony, he ivas responsible for the Board liieing put 
on a legal footing, it was through him that we had ob¬ 
tained Agriculiurai Instructors and Stations in the 
Ponieroon and I^orth West Districts, and the rubber 
station at the montli of the Bonasika Creek. He was 
also instruinental in getting the Hills and Agatash Es¬ 
tates started. 

He moved that the Board pass a vote of condolence 
to Lady Hodgson and in it record their appreciation 
of the services that Sir Frederic had rendered in the 
interest of Agricultural affairs in the Colony. 

This motion was seconded by Mr. S. H. Bayley and 
carried unanimously. 

The Chairman also reported the following:- — 

Relium of Mr. E. M. Walcott from two months' 
leave of absence. 

Affiliation of British Guiana Farmers* Conference. 

Affiliation of Canal No. 2 Polder Farming Associa¬ 
tion. 

Affiliation of Mah’aicony Fanners’ Association. 

Affiliation of Berhice Agrieultnxml and Industrial 
Association. 

Arrival of a black face Shropshire Ram in place of 
one which had died. 

This had cost tbe Board nothing as the previous 
one had been covered by Insurance. 

The following were laid:— 

Journal, Board of Agricuiture, Vol. XVTIT. No. 2. 

Report of a Conjoint meeting of the Agricultnral 
Exhibition and the ^Subsidiary Products Committees of 
the Board of Agriculture, was suhmitted as f(dlows:-—- 

The detailed minute of Mr. Aaron Britton in which 
Mfissrs. Stephens and Thomson (co-optative members) 
concurred, received the careful consideration of the 
Ck>mmittee. 

The) Committee was uinanStaouslt of opinion that 
taken, as a whole the proposals of the EepresentatiTe 
pf tKe Fa-Tfflors, Oonfereuce and uf (he Od-optative nteiR- 



bpTs were beyond tbe present financial resources of frov- 
ernineni. The Oommitlce, however, liave adopted several 
of tlie snggeslions in this report. 

The Committee decided to recommend to the Board 
of Agriculture the following as a programme for Agri¬ 
cultural Shows, Exhibitions and Farmers’ Competitions 
to be gradnally brought into operation in future years. 

Biennial or mennial District Shows to be gradually 
established at the following places :— 


1. 

Bkeldou 

12. Bagotville 


Port Mourant 

13. Stanley town 

.3. 

Bose Hall 

14. Den Amstel 

4. 

Blairmont 

1.0. Parika 


Lichfield 

16. Legnan 

fi. 

Mahaicony 

17. Wakenaam 

7. 

iiahaica 

18. Aurora 

8. 

Belfield 

19. Anna Regina 

9. 

Buxton 

20. Charity 

10. 

Beterverwagting 

21. Bai'tica 

11. 

Craig Village 

22.’ Wismar 


Alternate years mainly for forest-products but in¬ 
cluding locally grown provision crops. 

The above list of places is stibject to alteration ac¬ 
cording tO: the Agricultural development of the Dis 
iricts. 

■Tbe maximum number to be- 11 DisMct Shows aTid 
10 Farmers’ Competitions iir alternate years. Grants 
for District Shows should l^e |200 each and for Farm¬ 
ers’ Competitions $120 each, a maximnm expenditure 
of .about $3,400 a year when the scheme is in full opera¬ 
tion. 

Very grave doubts were txpre.ssed a.s to whether 
Hie shows held systematically for many years at Bnx- 
ton and Victoria—Bclfiehl have been appreciably fol- 
'oweVl by increased development of Agriculture in these 
Districts either as regards areas under cnl-tivatioit or 
improvements in tillage.' 



Comity ExJiihitions to be triennial, and held in each 
of the Counties of Essequebo (Suddie) and of Bevbice 
Amsterdam) and at Morawhanna for the North 
Western District. Grants of ;|r50 shovdd be made foe 
agricultural products and of prjO for pastoral products 
i.e., cattle, at each County Exhibition, but one of $750 
only for the North Western District, There should be 
a County Exhibition at New Amsterdam, Berbice, in, 
1920 for which |1,000 will ])e required in aid of prize 
awards, and |200 in aid of expenses, one in the North 
Western District, for 1927 and one at Suddie in 1928. 

Colonial ExJiihiiions should take place in George¬ 
town every third or fifth year, County hlxhibitions not 
to Dike place in such years. Colonial Exhibitioiis will 
require at least 8,600 as G.rants-iji-Aid, and possibly 
considerably 'inor-e, (Say $5,000 if a Live Stock Show 
also takes place. Such an Exhibition cannot possibly be 
held Irefore 1927. 

The maximum costs except in years evhen Coionial 
Exhibitions take place will be $4,400 a year. It will 
also cost $600 for the Dei>artnient of Agriculture to be 
suitably represented at each exliibition or Showy a total 
expcnditiire of $5,000 a year. 

Mi‘. Britton strongly objected to Mahalcony being 
included in the list. This was put to the vote and lost. 

TO BE HELD IN im. 

After earefuih going- into the matter it wa.s decided 
that the small District Shows on the Bast Coast taken 
as a whole have been failures, the only District show'- 
ing any tangible signs of benefit being the West Bank, 
which Show has always been representative of a large 
area and after diseufsion the following programme was 
adopted for 1926:— 

East Coast. 

District Shows to be held at Beterverwagting and 
at Mahaicony. 



West Bank and TFest Coast. 

A District Show to be held at Bagotville. 

Farmers' Cokpetitions. 

2 L To be held on the East Coast in the Victoria— 
Jielfteld and the Buxton Districts. 

County tShoics. 

A .County Show to be held in !New Amsterdam, 
Berbice. 

CBAyimN-AID.' 

Grants-in aid ot tiiese Shows to be as tinder;—■ 
District Agriciiltwral Shows. 

|200 each i.e., fIbO in aid of the prize list and $o0 
towards the expenses of the Show. 

Farmers Competitions. 

§120 each. 

Berbice County Show. 

§1,000. |750 in aid of prizes for Agricultural Fro- 
ducts, $2.'i0 for Live Stock exhibits and $200 in aid of 
expenses. 

The Chairnmn was instructed to insert in the Draft 
Estimates for 1926 for the consideration of Govern 
ment $2,200, an increase of $650 on the vote for 1923 
being regarded as normal in view of the dessired devel¬ 
opment of the cultivation of Agricultural Products on 
the coastlauds of tJie Colony. 

Mr. H. A, Britton proposed that the above he adopted. 
This was seconded by Wr. Thomas Earle and nnau'i* 
mously carried. 
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AGRICULTURAL STATIONS P^OR THE TRIAL 
OULTIVATIONjS OP" BANANAS, CITRU'S FRUITS 
AND OTHER ECONOMIC PRODUCTS SUITABLE 
FOE EXPORTATION. 

It was unanimously decided that small scattered 
stations would not serve any useful purpose in this 
direction. Mr. Walcott proposed, seconded by Mr. 
Shankland, that three large scale trial farms of 100 
acres each should be established in selected places on 
the coastlands. 

It was estimated that those would cost, without the 
necessary buildings, |31,000 during the first year with 
a recurrent annual upkeep of |24,000. 

Each farm must be under the charge of an experi¬ 
enced, but relatively young. Agriculturist. The salary 
of such a man will probably have to be £500 per annum. 

Each farm must be carried on for at least ten (10) 
years. 

The cost of three farms was estimated at:— 
Installation and first dear’s maidtenance— 


Rental (of; lands .. I 1,1800 

Buildings, erection of .. 15,000 

Salaries, Managers’ .. 7,200 

„ Overseers’ .. 3,400 

Cultivation, fencing, 
drainage, etc. . - 22,500 

Miscellaneous .. 1,100 


$ 51,000 

or say, in round figures, $17,000 each farm or station. 

For later years the annual costs of maintenance 
would be ’ 

Rental of Lands .. $ 1,800 

Repairs, etc., to buildings 1,500 

Managers’ .. 7,200 

Overseers’ -• 



OultiTatioQ; maintesance, 
drainage, and new products, 
etc. • • 15,000 

MiscellaueoaB .. • • 1,100 


I 30,000 


or in round figures |10,000 for each farm or station. 

The Committee’s view was that one station should 
be established each year during three years, commencing 
in 1920—the costs would then be:— . 

First-year (1920) | 17,000 

Second year (1927) $ 27,000 

•Third year (1928) | 37,000 

Subsequent years 

(1929 et seq) | 30,000 

The views of the fixture Director of Agricultute 
must be sought for guidance in this extensive prc- 
graiume. 

Mr. H. A. Britton proposed that this be adopted. 
■Ibis was seconded by Mr. C. Shanhland and unanimous¬ 
ly carried. 

Mr. H. A. Britton proposed, seconded by Mr. C. 
Shankland that this report be forwarded to Government 
as early as possible for their consideration; this was 
carried. 

The Chairman stated that they had received a let¬ 
ter from someone abroad wild stated that he wanted 
lo turn the waste mangoes of the Colony into cattle food. 
When it was made into cattle food they would not be 
able to obtain more than £4 a ton for it because the 
nutritious part was taken out. The flesh of 50 average 
mangoes oMy contains uutriment equal to one man’s 
requii-emehts for 24 hours. He proposed that the com¬ 
munication bse cirqulatied among the memhersj. 

This was agreed to. 

With regard to the following resolution : 

“Whereas the time ha» arrived for the establish¬ 
ment of new agricttltufal indtMtries. 
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“Be it resolved; that Conference decides to tahe 
the necessary steps for the establishment of a pine apple 
industry and a banana industry in additioin to the es- 
tablisliinent of a cotton industrj^ which ahe already 
engaging the attention of the executive coimnittee,'’ the 
Chairman said that some time ago he foimd. that at 
Aliyma, Demerara Elver, on some of the wiglit lands 
there pineapples of as fine flavour as he had ever tasted 
were grown. 

Mr. Britton said he thonght this motion wms cov¬ 
ered in the report they had just adopted. 

The Chairman said that the establishment of a 
hanana industry was receiving consideration. A few 
years ago a pine-apple growing industiry w^as started 
on a large scale at the Hills Estate, the pines being 
imported from Texas. The pines grew magnificently but 
when they ripened it was found that the insides of all 
i be fruits W'ei’e rotten. Mr. Junor grew pine-apples on 
a nofetively large scale at Vreed en Styn for many years, 
but one of the pine-apple diseases broke out and the in¬ 
dustry was abandoned. If Mr." Junor had approached 
the department they might have been able to find otit 
which diseases it was. wdiicb variety of pine-apple was 
being affeeiecT and Which were immune to it. 

The next motion cO'Visidercd (from tee Conference 
was the following;;— 

“Be it resolved; That this Conference iakes the 
necessary steps to bring about the appointment of a 
comihitlee to advise the (rovemment. 

“(a)' Mdifcth’er or not the remodelliirig of the De¬ 
partment of Science and X^culfere will not he in the 
be.st interest of the Colony. 

' “(■by Whether or not the Board of Agricnlture 
should be remodelled? ■ 

■ “(c) If the answer to either '“a’’ or or both 

he in the affirmative, that the committee recommend the 
inann'er in which ihe remodelling >h6nld be done in 
either case or in both eases, as flie comipitteo biay have 

previously found,’’ 
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The Chairman said that Mr. Britton might explain 
how he wanted the Board and the Department remod¬ 
elled. ‘ 

Mr. Britton said that at the conference it was urged 
that too much devolved on the head of the Department 
as at present constittited and he was engaged in mat¬ 
ters that ultimately were not in the interest of agri- 
cnlture. He thought that the head of the department 
should he relieved of certain duties so that he would 
he able to devote more of his time to. agricultural mat¬ 
ters. He had not been able to go about the country dis¬ 
tricts and see farmers where he would be of practical 
assistance to them. If the Board was remodelled he 
should be free to go about and see conditions and get 
into contact with the people for whom he was labour¬ 
ing and whose lot he desired to improve. 

The Chairman intimated that they were travelling 
officers whose duty it was to do that work. It meant 
the employhient of prhcticfet.1 agidcnltural 'instinictorjs,. 

Mr. Britton moved the adoption of the motion which 
was put to the vote and Id&t. 

With regard to the following motion from the Con¬ 
ference:— 

“Whereas the improvement in the drainage of 
Canals Hos. 1 and 2 Polder has led and is leading to 
Hie re-cnltivation of the lands which mates it necessary 
for a whole time agricultural instructor to he appointed 
for the aforesaid Nos. 1 and 2 Canals Polder, 

“Be it resolved: That this Oonferehce respectfully 
requests the Government to take the necesi^ary steps to 
secure the servicfes of a whole-time agricultural instruc¬ 
tor for Canals Nos. 1 and 2 Polder. 

The Chairmaii stated that this would fit in with’ 
the proposals embodied in the report above. 

The next motion from the Conference was the fol¬ 
lowing;— 

“Whereas this Colony is one of thesd confrihriting 
towards the expenses of the Imperial College of Tropi¬ 
cal Agriculturje; and' 
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‘‘Whereas llirough no fault of the Director of 
Science and Agriculture there is no approved scheme by 
which Government nominated or other candidates from 
this Colony may gain admission to the said College of 
Tropical Agricnlture; and 

“Whejreas the Government has referred the ques¬ 
tion of agricultural education to the Education Com¬ 
mission whose report is nol, yet issued; and 

“Whereas Hfr. D. D. Haynes a part-time officer of 
Ihe Department of Science and Agriculture successful¬ 
ly took the entrance Examination of the gaidf college 
and subsequently almost (entirely through the instru¬ 
mentality of the Director of Science and Agriculture 
Mr. Haynes obtained leave of absence and was admitted 
a student of the said college for a 9 months’ course, and 

“Whereas it is the considered opinion of this Con¬ 
ference that in order that that student should obtain 
the fullesl; ailvantage and subsequently be of benefit to 
the Colony. 

“Be it resolved: That the Director of Science and 
Agriculture be requested to I’ecommeii’d to Government 
that Mr. Haynes be sent hack' at the re-opening after 
the vacation to continue and undergo a three-year course 
on lines similar and Aviih the facilities granted him in 
the first instance provided that he returns at the 3 
months’ vacation and puts in service.’’ 

The Chairman said that Mr. Haynes had been re- 
uominated. 

"With regard to the following motion from the Con- 
ferenSeii:— 

“Be it resolved: That ibis association represents 
to the committee of Conference tlie necessity of steps 
being taken for establishing with the approval and con¬ 
sent of Government direct communication between Con¬ 
ference and the Trade Commissioner in London in the 
interests of all minor industri^,” the Chairman said 
lhat the Board of Agriculture had not the privilege of 
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direct commlViiicatiou ^illi the Conumssioner and sug¬ 
gested that the Oonference puts itself into communica¬ 
tion with the Government on the matter. 

The last resolution from Conference was as fol-^ 
lows:— V 

"That Conference make representation to the 
Georgetown Town Council for the free sale of the small 
Farmers' crops on landing for not more than 12 hours.-’ 

Mr, Slianklancl reported that the t'oiincil had de¬ 
cided that as it was not practicable to land rice at the 
Colonial steamer steUing after 4 p.m. it conkl he Landed 
at ilu' ytabroek market stclling and if removed within 
24 hours no fee would he charged. 

Afirmiltnral Loan Bunks. Mr. vShanildiand stated 
in connection with these that immediately after his 
api)Gintment as convener of a committee to deal with 
the question he got into touch -with places abroad where 
these banks were being conducted. In the meantime the 
non. R. E. Brassington tabled a motion in the- Gonif 
Mned Court which was adopted hy the Court and ac¬ 
cepted in principle by . the Government. He had reason 
<0 believe that the matter had been referred to the 
Secretary of State and when the Government had re¬ 
ceived a reply it was their intention to appoint a com¬ 
mittee to go into the details, 

Regulations governing semces of Stal]3.on .Don¬ 
keys, their care, ayid diet, proposed by Mr. G. D. Bayley 
and seconded bj- Mr. T. Earle were approved of and 
adopted. 

The Chairman then adjourned the meeting to a 
dale in-January to be fived later. 



JlMUME OE MINUTES OE MBBTlNCiS OF THE 
BEITISH GUIANA SUGAR PLxANTEBS’ 
EXPERIMENT STATIONS 
COMMITTEE DURING JULY, AUGUST 
AND SEPTEMBER, 1926, 

The Committee met on Monday, 13tli July 1925, 
when the' following were present;—Sir John Harrison, 
Chairman, Messrs. W. M. B. Shields, R. P. Daggett, 
W. S. Jones, A. E. Craig and D. Clark with the 
Superintendent and the acting Secretary, 

The monthly statement of receipts and expenditure 
having been passed, the committee commented on the 
satisfactory financial position disclosed. The Chairman 
drew attention to that part of the Superintendent’s re¬ 
port which pointed out that the re-planting of the 1022 
and 1923 seedlings had been completed with the loss of 
29 varieties of the former and 146 of the latter, which 
would have the effect of considerably delaying the 
work of the station. A discussion took place with regard 
to the planting of canes in this Colony, the Chairman 
expressing the opinion that an unnecessarily large 
number of tops per row were planted hut it was pointed 
out that the effective planting was dependant, on the 
quality of the tops and that close planting tended to 
'reduce the expenses of weeding, Mr. Daggett stated 
that he got good results by planting 86 tops per rotv 
whilst Mr. Shields said that satisfactoiy results wete 
obtained in Berbice by planting the tops 9 inches apart 
equivalent to 48 per row, the tops being planted at 
an angle of about 30°. It was decided to place a sum of 
|600 for consideration on the draft estimates for 1926 
for carrying out a mechaDical soils survey of the 
estates. The Superintendent in reply to an enquiry 
from Mr. Shields stated that the method in use in 
Berbice of killifering the soils would not interfere with 
the comparative results of the mechanical analyses. 
The Chairman pointed out that up to the present the 
mechanical analyses of soils had been singularly barren 



of ecoflomic results, but it was possible that useful indi¬ 
cations miglit be obtained by systematic examinations 
of the fields on several to many sugar plantations. The 
Field Manager’s report and estimates having been 
discussed and approved, the Chairman mentioned that 
Antidesma venosum had been found on some of the 
fields at Sophia, and asked the members of the Com¬ 
mittee to keep a look out for this most dangerous pest 
on their estates. Mr. Craig said that he had found 
some at Ogle. 

***** 

At a meeting held on the 24th. August, all the 
members were present with the Superintendent and 
the acting Secretary. The monthly statement of 
receipts and expenditure for July was passed, and the 
Superintendent’s report for July together with the 
Field Manager’s report and estimates for August 
approved. 

With reference to the methods of general cultiva¬ 
tion at Plantation Sophia, the Superintendent was 
instructed by the Committee that the regular methods 
of cultivation at present in force on the Sugar Estates 
of this Colony must be followed and that it is essential 
that the energies of the Superintendent and Chemist 
shottld be mainly, if not entirely, occupied by the object 
for which Sophia was established by the Sugar Planters 
of the Colony—the raising of new varieties of canes 
more suitable to local conditions than is the D626. 
The draft estimates for the ensuing year were next 
considered. 

The Committee decided that in view of the exist¬ 
ing serious financial position of the Sugar cane indus¬ 
try of the Colony, the assessment for 1926-26 is not 
to exceed 25 cents per acre. The Secretary was 
instructed to advertise for a temporary field manager 
during the absence of Mr. Bastiaans, the salary to be 
offered being |100 per month. 

^ ^ ^ ^ 

A meeting of the Committee was held on Monday 
the 14th. September at which all the members, with 
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the exception of Mr. W. S. Jones, were present with 
the Superintendent and the acting Secretary. 

The revised draft estimates for 1925—26 were 
adopted, the estimates being carried out at $26,500.00 
and it was decided to recommend to the Planters’ 
Association that the rate of assessment for 1926 should 
be twenty-five cents per acre. 

The monthly statement of receipts and expenditure 
for August was passed. The Superintendent’s report 
for August was adopted. After considering the applica¬ 
tions for the post of temporary Field Manager, it was 
decided to offer the post to Mr. John E. Kidman on 
probation. 

Mr. Strang mentioned that seedlings Nos. 695, 698 
and 711 which had been given a full trial at Plantation 
TJitvlugt after being recommended by the late 
Superintendent, Mr. Crabtree, had not turned out as 
satisfactorily as the D625 the excellent showing of these 
varieties at Sophia being due to the practically “ garden 
cultivation ” which the Field Manager had given them. 
The Superintendent was requested to make notes in 
future of the growth of seedlings raised at Sophia on 
all estates which he visited. 
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THE EVAPORATION OF SOIL WATER. 


The following extracts from the Meport on 
Sugar Cane Experiments in British Guiana" pub¬ 
lished in the West Indian Bulletin Vol. XIIT for 
1913 are of interest in connection with Mr. Maurice 
Bird's article on “ Soil Hygiene in its relation to 
Eisease of Cane." 

The important points in connection vvith the eva¬ 
poration of soil water, in air and in carbonic acid gas, 
are as follows :— 

Where the evaporation takes place in air nearly 
free from carbonic acid gas, practically the whole of 
the calcium salts are deposited as calcium carbonate 
whilst the water is being concentrated to 
about one-third of its original bulk, and the remain¬ 
ing water becoming a highly saline one containing large 
proportions of magnesium salts—the chloride, sulphate 
and carbonate—in solution. The calcium salts, which 
are well known to exercise a profound influence in 
reducing the highly toxic action of the magnesium 
chloride and carbonate on plants, are almost completely 
removed from solution and the soil water becomes in a 
condition poisonous to vegetation. This is what probably 
takes place during periods of prolonged dry weather on 
more or less worn-out sugar-cane soils in which by injudi¬ 
cious cultivtaion and especially by long-continued 
destruction of the trash by burning the normal propor¬ 
tions of organic matter have been largely reduced. 
Where, on the other hand, the evaporation takes place 
in an atmosphere heavily charged with carbonic acid 
gas as in the air present in soils containing the propor¬ 
tions of organic matters normal to good soils the lime- 
salts remain in solution until the liquid commences to 
become a saturated brine and thus for a prolonged 
period continue to modify the toxic action of the mag¬ 
nesium salts. It is possible on such land that the soil 
water during droughts may become concentrated in th§ 
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tipper layer of the soil without very materidi injury to 
the plants until by concentration of the soil-water the 
toxic action of the sodium chloride exerts itself. 

These trials therefore, accentuate the importance 
of the conservation and, where feasible, the increase of 
the organic matters present in tropical soils, a point 
which is far too often overlooked by intensive culti¬ 
vators of tropical products. The investigation further 
accentuated the importance of the addition of more or 
less soluble salts of lime—the nitrate, sulphate or 
“ superphosphate ”—to soils containing excesses of 
soluble or actively poisonous salts of magnesium. 

Resume —The marked alkalinity and the high con¬ 
tent of salts of magnesium and of sodium chloride of 
the ascending subsoil water act detrimentally on grow¬ 
ing crops during dry seasons, and may be the cause of 
much of the cessation of active growth, of the wilting 
and of the scorching of crops soon after the commence¬ 
ment of and during thef dry season. 

Where the soil contains much organic matter un¬ 
dergoing active oxidation, the soil-water during its con¬ 
centration remains saturated with carbonic acid gas, 
and its evaporation takes place in an atmos¬ 
phere of that gas. Under these conditions, the salts of 
lime present in the soil-waters are retained in solution 
until the water approaches its point of saturation, and 
they beneficially modify the toxic action of the mag¬ 
nesium salts and the sodium chloride on the plants. 
Where the soil is deficient in organic matter the lime- 
salts of the soil waters are thrown out of solution at a 
comparatively early stage of concentration, and on such 
soils the toxic action of the magnesium salts become 
very marked during dry seasons. 
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SOIL HYGIENE IN ITS RELATION TO 
DISEASE ” OE CANE, 

By Ma-ukice Bird B.Sc. 


Part I. 

In the August, 1922, issue of “ The International 
Sugar Journal,” *the writer detailed instances of plant 
diseases being directly traceable to the lack of plant 
food to make a vigorous, healthy growth, and I would 
like now to record a striking example of what at first 
appeared to be an epidemic, but which was apparently 
a withering and dying of cane due to what Harrison 
years ago very aptly called the unhygienic condition of 
the soil. 

At the close of last year after a fine growing season 
throughout the autumn, the cane in places on several 
Estates ‘with which I am connected began to wither at 
the top, growth appeared to cease and deaih ultimately 
ensued. As the trouble was too wide-spread to be 
accounted for by local conditions the matter was referred 
to the Government Mycologist, who after a thorough 
examination concluded that the cane was not diseased 
and.suggested that the cause of death might be a toxic 
condition of the soil. 

In the meanwhile the writer had been making the 
following analysis, which I will first tabulate and then 
discuss. 

ANALYSIS OF SOILS FBOM AFFNGTEI) FIELl)8. 


Volatile Matter Ingredients soluble in a 1% 

% Soil. Solution of Gitrie Acid. 
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A7?alysis of Soi s{fUd from and adhering to the Boots of dead €ane, 

V olatile Matter Ingredients Soluble in a 1% 

% Soil. Solution of Citric Acid. 





Lime 

m 

be 

Potash 

eg 

W 

Phos. 

Acid 

16-68 

•070 

•082 

■024 

•021 

•022 


Analysis of the Ash of the Juice from “dead” 

9J 

and “ live ” Cane respectively. 



“ Dead ” 

^-Liye” 

Silica % Ash 

10.83 

7.69 

Lime % Ash 

2.74 

2.18 

Magnesia % Ash 

7.63 

4.88 

Potash % Ash 

22.18 

20.29 

Soda fo Ash 

1.14 

1.26 

Phosphoric Acid % Ash 

2.81 

1.92 ■ 

Sulphuric Acid (S.O* ) % Ash 13.39 

14.05 

While, in the above analysis of soil from withered 


cane fields, the phosphoric acid is on the low side, 
we frequently find it lower still without any appear¬ 
ance of dying cane; also, the analysis of sifted soil 
from the roots of dead cane shows such a large amount 
of plant food as to preclude any possibility of starva¬ 
tion being the cause of death. When, however, we 
examine the relationship of lime to magnesia the 
condition is not so satisfactory 

The widespread belief among sugar soil expertSj 
that an excess of magnesia over lime exerts a toxic 
effect on cane, suggests that this may account for the 
withering and death in the case under discussion, for 
this excess is evident in the soil surrounding the roots 
of the dead cane, and to a much greater extent in the 
ash of the cane itself. 

, ^ ^ Much of this cane also ultimately withered ahi die^ 
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The soil of the affected fields is of an extremely 
impervious natare, being a very stiff clay, and 
apparently, due to the abnormally rapid growth of 
the cane, the increased demand for lime for the 
greatly extended foliage, drew more heavily upon 
the soil for this element closely adjacent to the roots, 
than could be supplied without causing a toxic ratio 
of lime to magnesia to result. Had the soil been loose 
and porous, permitting a free circulation of soil 
water and hence of lime, probably no trouble would 
have resulted, since the average composition of the 
affected fields shows a satisfactory ratio of lime to 
magnesia. 

On the death of the cane, the demand for lime 
ceasing, the slow circulation of the soil water probably 
more or less completely restored the equilibrium 
between the lime and magnesia, for the succeeding 
crop “ sprung ” nicely and has now for several months 
been growing vigorously and healthily. 

If the above is the right explanation of what at 
one time gave considerable anxiety to the authorities 
of the estates affected, and there seems to be nothing 
to contradict it, then the obvious safeguards against 
a recurrence, are such agencies as will render the soil 
more porous, such as the incorporation of vegetable 
matter, more thorough tillage of the soil and applica¬ 
tions of lime for the double purpose of flocculating 
the soil and acting as a reserve in' times of abnormally 
vigorous growth. 

I may add that three such “ epidemics ” are on 
record in this Colony, each following a propitious 
season of rapid cane growth. 

The original source of magnesia is found when 
these soils are submitted to hydrochloric acid, the 
solvent dissolving almost invariably far more magnesia 
than lime,; with a solution of Citric acid, however, 
more lime than magnesia is, as a rule, dissolved from 
the soil, and as the solvent action of the acids of the 
roots are supposed to resemble such a citric acid solu¬ 
tion, this fact may in no small measure account for 
the usual healthy growth of cane in the Colony. 
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PAUT 2. 

As the withering of cane, of which I wrote 
under the above heading on June 15th, of the present 
year, continued in isolated cases, the following 
investigation was planned for two Estates and 
carried out on each Estate absolutely independently 
of the other. 

Samples of Withered Cane were taken from 
fields showing it, and samples were taken from fields 
showing no trace of it, on each Estate. These samples 
were divided into roots, stalks and leaves, and the 
resulting twelve samples were cut up as finely as 
practicable, and after drying, burnt to ash. The lime 
and magnesia were then determined in each sample, 
and the lime-magnesia ratio calculated. Simultane¬ 
ously the soils from which the cane was taken, were 
analysed; each Estate doing its own work in its 
own laboratory with the following results 


Limb and Masnesia in Ash of “Withered” and “Good” 
Cane at “P.M.” and “R. H.” Estates. 



Estate 

Roots 

Stalks 

Leaves 

Date 

Harvested 

Withered Qane. 

P.M. 

1.60 

3.62 

3.13 

11.7.25 

Lime Jo Asli 

R.H. 

.48 

1.22 

2.05 

28.3.25 

Magnesia % Ash 

P.M, 

2.12 

7.70 

i 2,66 

11.7.25 

K.H. 

1 1.26 

5.44 

2.12 

28.3.25 

Eatio Lime to ) 

P.M. 

1:1.3 i 

1:2.1 

1:.84 


Magnesia ] 

R.H. 

1:2.6 

1:4.4 

1:1.0 


Good Cane. 







P.M. 

1.10 

3.13 

2.01 

13.7.25 

Lime % Asa 

R.H. 

.52 

1.88 

2.52 

2.5.25 

Magnesia Jo Ash 

P.M. 

.97 

7.54 

2.6.3 

13.7.25 

R.H. 

.81 

6.55 

2.61 

.2.5.25 

Eatip Lime to V 

P.M. 

1;.88 

1:2.4 

l:l.g 


Magnesia J 

_R.H. 

1:1.5 

1:3.4 

1:1.0 
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Analysis of the Soil Upon Which the. Above Cane 

Was Grown. 



Estate— 

Descrip¬ 

tion, 

Yoia- 

tilo 

matter 

per 

Soil, 

INGREDIENTS SOLUBLE IN A 1% SOLU¬ 
TION OF CITRIC ACID BEE CENT, SOIL, 


Field. 

Lime 

Magnesia 

Ratio 
Lime to 
Magnesia 

Potash 

Soda 

Phos, 

i'oid 

WITHERED 

CANE. 








P.E, 

Tain 

Windward, 

26 

1 

Gray Cla\'. 

13.64 

.077 

,020 


,017 

__ 

,113 

.003 

B.H. 

B.D, 

15 

Gray €lay. 

16.47 

: ,043 j 

.032 

j 

1: .74 

1 

.029 

1 ' , 

.024 - 

.003 

1 


GOOD CANE, 


P ,M, 

Anls:. i 
! O.G. 15,. 

Dark ' j 
Grey Clay. 

1 i 

14,52 * 

' 

.082 

,014 

1;.17 

,018 

,055 

,005 

R.H, 

.. * 

i i 

1 Canefield 
S3 1 

Dark | 
Grey Clay, 

17,02 

1 

‘ ,035 

,019 

1;.54 j 

.019 

i 

.005 

.005 


Beside analyses compiled and quoted by Deere 
Geerligs and Spencer, the lime in the above analyses 
of asb is strikingly low throughout, not only compared 
to the magnesia present, but in its actual percentage 
of the ash. 

Also the predominance of vegetable matter in 
the fields producing no withered cane, is very, obvious 
from the colour, and still more so when the soils are 
shaken up with water, comparatively large quantities 
rising to the surface, while in the case of the grey 
clay producing the withered cane, little or no 
vegetable matter is to be seen, when this soil is 
similarly treated. 

Prom thisi I conclude, that the organic matter 
kept the soils of the last two fields loose and porous, 
permitting a flow of lime in solution to the roots, 
and so prevented the dire need of it by the plant. 

When this agency failed, as in tbe gray clay, 
to keep the soil channels sufficiently permeable, the 
supply of lime did not suffice for thp vigorously 
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growing crop and withering and death of the cane 
ensued. 

The withering of cane, tlien, is not so much a 
menace of disaster, as a curtailment of . the yield, 
when tlie growth is especially vigorous, and. then 
only on stiff clay lands with insufficient vegetable 
matter to keep open the channels for the flow of 
an Increased supply of lime solution, demanded by 
this increased growth. 




SUGAR-CANE CULTITATION 


The following article by F. S. Farle Esq, Agron¬ 
omist, is taken from the Journal of the department of 
Agricultnre, Porto Pico. 

Sugar-cane agriculture in the West In lies is fifty 
years behind the manufacturing sida of the industry, 
lb is hard to understand why tliis should he so, but no 
one conversant with the facts will dispute it. Nothing 
is more urgently needed than to bring the work in our 
canefields into accord with the farm practices long rec¬ 
ognized as indispensable in the growing of other similar 
crops. Sugar cane, in order to produce a maximum 
yield, requires a heavier rainfall or a more abundant 
supply of irrigation water than is needed for most 
crops, and it needs it, too, for a longer period. Now 
the only known way to supplant rainfall and to con¬ 
serve soil moisture is by giving frequent surface tillage 
to form and preserve a dust mulch. This has been 
thoroughly understood for many years and it is the 
regular practice with all similar crops. Why not with 
sugar cane, which needs it eveu more ? In the corn 
belt no one thinks of planting corn wdtliout giving it 
constant cultivation. Even as drouth-resistant a plant 
as cotton is cultivated most carefully. In Louisiana 
cane is cultivated like a corn field. It is only here in 
the West Indies, on the hardest and most compact 
soils and witli the most capricious of rainfalls, that we 
expect cane to grow' and yield full crops year after 
year without this fundamentally necessary assistance. 
Our presentmethods have come down to us iron the 
times when cane was planted on new lands—freshly 
cutover timber lands. No special cultivation was 
needed then, nor is it needed today on such new lands. 
The humus which they contain so abundantly holds 
moisture and the decaying rootlets leave the ground 
porous and well aerated. All this changes with age as 
the soils become hard and compact, 'wdien this porous- 
nesa and permeability to air, so necessflry for plaut 
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growth, has to be restored by tillage. The roots ol 
sugar cane are very susceptible to lack of air. When 
the soil becomes encrusted they quickly suffer and are 
apt to be attacked by the fungi causing “root disease,” 
a condition causing more losses to cane on old lands 
than all of the other cane troubles combined. It is 
“ root disease ” that has caused so many of the old 
standard varieties to fail as the land becomes more hard 
and compact through continued cropping and the loss 
of vegetable matter. In one country after another 
first Otalieite and the Rayada and Oristalina have gone 
down and been abandoned on account of “ root diseases.” 
This trouble has caused the loss of untold thousands of 
dollars in all parts of the sugar-cane growing world, 
and yet it is easily controlled. Three things are re¬ 
quired, and of these each is as important as the other.* 
first, pi'oper drainage; second, abundant fertilizing, and 
third, frequent tillage. Used with good judgment and 
common sense these three things will prevent nine¬ 
teen-twentieths; yes, ninety-nine hundredil stf the cases 
of root disease, and at the same time will so increase 
yields that they will prove a decided economy and not 
an expense. 

More tillage, then, is a necessity if we are to secure 
full yields of cane on old lands, first, to conserve mois¬ 
ture and, second, to aerate the soil so that the roots 
may be supplied with oxygen, for they are living things 
and, like everything else which has life, they take in 
oxygen and give off carbonic-acid gas. When the soil 
is hard and encrusted this necessary exchange of gases 
is impeded and tlie vitality of the plant suffers. Any¬ 
thing which lowers the vitality. of the cane plant 
permits the attacks of the root killing fungi. Again, 
the presence of oxygen in the soil is necessary for the 
growth of those s )il bacteria that are instrumentdl in 
transforming the crude plant food contained ia the 
soil into nitrates and other forms in which it is avail¬ 
able, for growth. In badly aerated soils another set of 
Organisms develop w’-hioh destroy these nitrates and 
thus rob the soil of its fertility. Some recsDt ifives- 



tigatoM .bave goae so far as to claim tliat tliis effect of 
tillage in rendering the plant food in the soil more 
available is the real reason for its beneftcial effect 
during period of drouth. The soil solutiou is mace 
richer in plant food and so less’ of it is required to keep 
the, ,j)Iant in active growth. Be this as it may, the 
outsmnding fact I’emains that frequent shallow tillage 
dU'ing dry weather aids remarkably in keeping crops 
in active, vigorous growth. Why, then, do not cane 
planters, like other farmers, take advantage of this 
long-known and well established fact? The only 
answer is that-they are still blindly following tlie 
customs of their fathers; customs suflBciently well 
adapted to the fresh new lands of those times, but not 
adapted to the compacted and partially exhausted 
lands of today. 

By tillage is meant any stirring of the suidace soil 
between growing plants with implements. This may, 
of course, be done by band with the hoe or rake, 'ihe 
surface scraping usually done with the hoe in Porto 
Bico can hardly he called tillage since it d’)esnot 
break the surface crust. Usually it is more cheaply 
and effectively done by implements drawn by animal 
power. Mules and horses are better adapted to this 
work than oxen and usually their work is much cheaper. 
Tillage by tractors is surely coming in the near future, 
but so far it has hardly passed the experimental stage. 
The kind of implement to use for cultivation will 
depend on the system of planting adopted and to some 
extent on the nature and condition of the soil. The more 
generally useful tools are the 5-shovel cultivator, the 
iS-tooth harrow cultivator, the double shovel, the 
.single shovel or Georgia stock with its various attach¬ 
ments and the small 7-inch turning plow. First one 
and then another of these implements should he used 
according to the condition of the land and the amount 
of weed growth. Ihe small reversible disc harrow 
with only six discs is often very useful, especially 
when the land was crudely prepared. The straddle- 
row riding cultivators had best not be attempted until 



after our labor becomes accustomed to handliog tliose 
simple instruments. When properly handled these 
implements, working as they do on both sides of the 
row at once, are great sayers of time. 

There are three principal systems of cane planting 
in use in Porto Eico. Each will require speGial 
methods of cultivation in order to secure best results. 
The irrigated lands are mostly planted on the Hawaiian 
system, first successfully introduced by the late Patrick 
MacLain when he was Administrator of Central 
Aguirre. In this method the cane is planted at the 
bottom of deep furrows which are laid out as nearly as 
possible on the level grade lines. Ihese planting fur¬ 
rows are crossed at intervals of thirty to forty feot by 
light, furrows for bringing in the water. This secures 
a more uniform distribution of water than is possible 
with the old system of running the rows with the 
grade and allowing the w'ater to follow them for con¬ 
siderable distances. Having to maintain the banks 
between the rows to confine the vrater makes tillage 
more diificult than where level culture is possible. 
This has been made an excuse for doing little or no 
cultivation on the irrigated lands of the southern coast 
■where the tendency has been to depend on irrigation 
w'ater alone to make the crop. This is a serious mis¬ 
take, especially in the ratoon fields. Much better 
results -will follotv if eaoii irrigation is followed within 
a few days by a cultivation to break the crust and re¬ 
store a dust mulch. Prom 20 per cent to 25 per cent 
less water will be required and better crops will be 
secured. Per this cultivation it is best to alternate, using 
first the harrow-cultivator held at an incline first on 
one side of the hank and tl)en the other. Ibis imple¬ 
ment tends to pull down the hanks aad after using it a 
few’’ times the 6-tooth cultivator should be substituted 
for it, putting on the broad hilling-up wings that come 
w’ith it and taking off the three forward shovels. The 
W’ings should be set to turn the dust toward the middle 
and the width should be adjusted to fit the hank. This 
■wUl restore the central ridge to hold ia the irrigation 
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'watejf. The single shovel or Georgia stock with a 
Itj-inch “heel sweep” may now be used between this 
central ridge or bank and the cane to clean out and 
open up tiie water furrow. By the alternate use of 
these three cheap and simple implements irrigated cane 
may be cultivated easily and effectively. Simply fol¬ 
low every irrigation or rain by a cultivation. That is 
an easy rule to remember. 

I)ry uplands that are unirrigated and where no 
extensive drainage is required are best planted on what 
may be called the Cuban system, since it is emploi ed so 
w'dely in that island. The cane is planted in deep 
furrows as for irrigation but, it is usual to run through 
with enough slope to carry off an excess of rainfall. 
These furrows are gradually filled in by the cultivation 
and when the cane is laid by the ground should be 
nearly level. This is the simplest kind of cane cultiva¬ 
tion, The seed should be placed in a single continuous 
line in the bottom of the iurrow—not in. a double line 
nor in wide “holes” with spaces between, for this leaves 
space that requires hoe work. .Any of the above-men¬ 
tioned implements may be used with this system of 
planting. If done frequently enough to destroy the 
grass and weeds as they are sprouting, ibe 13-tootli 
harrow-cultivator will be the only implement needed, 
and, if care is taken each time to run close to the cane, 
•almost no hoe work will be required. If continued 
rains do not permit cultivation and the cane gets grassy 
it will be necessary to use either the double shovel or 
the small turning plow, but these implements slmuld 
be followed closely by the barrow-cultivator. It will 
pay to run the cultivators as often as every t^ n days, or 
in some cases even oftener. Always cultivate as soon 
as possible after a heavy rain. Remember you are not 
cultivating primariJy to kill weeds' but to aerate the 
soil. Weed killing is a useful secondary benefit. 

All wet lands that require drainage should be 
planted on the Porto Rican gran hanao system. Many 
Porto Rican cane lands are of tins nature and this 
systctp bps been developed here locally to meet these 
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conditions to which it is admirably adapted. In Louis¬ 
iana cane is also planted on lovv’^, w»t lands. Thera 
they meet this condition by planting on top of sharp 
single-row I'idges. The land is prepared much as for 
planting according to the Cuban svstom, but the cane 
is planted on top of the bank and not in the furrow, 
which is kept open for drainage. This Louisiana sys¬ 
tem would not be well adapted to Porto Hico, since licre 
cane even on wet lands sometimes suffers from 
drouth and these n-rrow ridges would dry out unduly. 
The Porto Jrlican gran banco, wide enough for two cane 
rows, do not dry out so quickly. When laborously 
made by hand with the sliovel, which is s*t,ill the usual 
practice, they ara very expensive. In most cases there 
is no need at all for this and it is a custom which 
should be immediately abandoned. No conceivable 
•‘protection duty” will serve to make cane growing 
permanently profitable if such expensive practices are 
followed. Most of these wet lands are dry enough at 
some season of the year to admit of preparation with 
the plow. 'J'hey should be prepared at such times. 
Deep plowing is not required but the surface should be 
well pulverized by several harrowings. Then lay off 
the banks with a big turning plow giving two cuts in 
the same furrow, and removing as deep as possible. 
Clean the furrow either with the big double mould 
board [bombo) or with the Martin grader or with both, 
and the banks are made. Open a light furrow on 
either side of the bank with a 7-inch turning plow as a 
guide in planting and plant in a single line (chorro.) 
Do not de-troy the bank by making a deep furrow for 
planting and do not plant in holes for this makes your 
rows so vvide that there is no space for cultivation, 
(.lultivate on top of the bank with the harrow cultiva¬ 
tor much as in the Cuban system. Before the ditches 
get set with grass clean these with a pass of a mediam* 
sized double-mould-board plow. The one used in Cuba 
for opening planting furrows and there called a 
Umpiador will be but right. This will keep the ditches 
clean much cheaper than it can he done by haad^ On 



veiy wet lauds where there is constant standing water 
in the ditches the above directions cannot always be 
carried out. In such cases it is usually better to make 
wide 20-foot banks with deep permanent ditches be¬ 
tween them. These will likely have to be made by 
hand and they should be carefully run in the direetion 
to give best drainage. After the ditches are opened 
the land will be soon dry enough so that the top of the 
bank can be prepared with a small 8- or lO-inch plow. 
There will be room for four rows and level cultivation 
can be given. This plan is working well in actual 
practice. 

Whatever plan of planting is followed it is of 
great importance to put at least 400 pounds of fertiliz¬ 
er per acre in the planting furrow before planting. A 
second application can be given at the side of the cane 
row when it will be covered by the cultivation after 
the cane is two or three feet high. Subsequent appli¬ 
cations, however, cannot take the place of this first one 
in the bottom of the planting furrow. This not only 
places it where it will be immediately available for the 
young roots as they form, thus insuring a vigorous 
early growth, but, by its deep application it induces a 
deep rooting habit that better enables the young plants 
to resist drouth. Applications made after planting are 
necessarily placed above the roots and the tendency is 
to induce a .<^haliow root growth. The importance of 
this matter cannot be too strongly insisted upon, 
though it seems to be little understood in Porto liico. 

It is, however, in the ratoons that better cultiva¬ 
tion is most urgently needed. With plant cane the 
ground has been thoroughly loosened and mellowed in 
the preparation for planting so that in many cases 
fairly satisfactory growth is secured with a minimum 
of cultivation. In the ratoons the soil has been com¬ 
pacted by the trampling of men and teams in getting 
off the crop and it is of urgent importance to restore it 
as soon as possible to a condition of mellowness and 
good tilth. The practice should be much the same with 
either of the systems of planting. First line the trash 
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in alternate middles and let it lie there as a mulch 
throughout the season. This reduces the area to be 
cultivated by one half. The expense of transferring 
the trash and working the second middle may usually be 
avoided since the heavy mulch tends to soften and 
mellow the soil beneath it. Each row will therefore 
be mulched on one side and cultivated on the other, 
thus getting the benefit of both. In the case of gran 
banco plantings, however, it will be necessary to at 
first line the trash in the ditches and later transfer it 
to the top of the bank after that has been thoroughly 
pulverized. As soon as possible after lining the trash 
and before much new root growth has started, 
“ bar off ” each side of the cleaned middle with a 10- 
inch ploy running as close to the cane as possible and 
throwing the dirt toward the middle. In the furrow 
thus formed put in the first application of fertilizer. 
On most soils it will be best to mix this in the soil by 
passing a subsoil flow to stir and open up the soil still 
more deeply. This should be immediately followed by 
the harrow-cultivator to pulverize the furrow sluices 
that have been thrown out and to partially fill the 
furrows and cover the fertilizer. After this the work 
will be about the same as in plant cane. An imple¬ 
ment of one kind or the other should be passed every 
ten days or two weeks until the cane closes. The 
main point is to see that it is passed quickly enough 
after each heavy rain to prevent baking and the form¬ 
ing of a heavy crust that will impede aeration. 

The expense of the method of cultivation here 
outlined will be but little if any greater than at present 
since it will save the larger part of the hoe work. It 
will largely increase yields and will make possible the 
taking of many more ratoon crops than at present. 
Above all, nine-tenths of the present losses from root 
rot will be avoided. Try it out carefully, gentlemen, 
and see the results for yourselves, 
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Sir Frederic Hodgson, k.C.M.G,, V.D. 

It is with extreme regret that we have to record 
the death of Sir Frederic Mitchell Hodgson^ 
KX.M.G., V.D., an Honorary Member of the Board 
of Agriculture which took place at his residence, 21, 
Rosary Gardens, London, on August 6th, 1925. 

Sir Frederic Hodgson, who was bom in 1851, was 
the son of the late Rev. O- A. Hodgson, Rector of 
East Stoke. He entered the Secretary’s Office of the 
General Post Office in 1868 and remained there until 
his transfer to this Colony in 1882 as Postmaster 
General. From 1888 to 1900 he was successively 
Colonial Secretary and Governor of the Gold Coast/ 
and it was during the latter period of his administra¬ 
tion of that Colony that the quest for the famous 
Golden Stool of the Ashantis took place which led to 
the Siege of Kumassi, when he and Lady Hodgson 
narrowly escaped loosing their lives. From 1900 to 
1904, he was Governor of Barbados, and will always 
be remembered in that Colony for insisting on the 
'grant-in-aid voted by the Imperial Government for 
the relief of the planters in 1903 being used as a capi¬ 
tal for the Sugar Industry Bank instead of being dis¬ 
tributed among the planters. The wisdom of that 
policy has on more than one occasion since been of 
immense benefit to that Colony. 

It was in 1904 that Sir Frederic came to this 
Colony and administered the Government until 1911, 
when he retired. 

During his administration here he always took a 
keen interest in matters agricultural, and it was dur¬ 
ing his regime that the Board of Agriculture was put 
on its present legal footing. We owe to his sym¬ 
pathetic interest also our Agricultural Stations at 
Fomeroon and North West Districts, the rubber 
station at the mouth of the Bonisika Creek and the 
Lime Estates at Hills and Agatash. 

Sir Frederic was married in 1883 to Mary Alice, 
daughter of the late Mr. W. A. G. Young, C.M.G., 
Governor of the Gold Coast, who with one daughter, 
Mrs. Cecil Martin-Sperry, survives him. To them 
we extend our deepest and sincere sympathy. 


^FORMAL REPORT ON SOME MORA 
SLEEPERS IN THE SHOWROOM OE THE 
TRADE COMMISSIONER FOR 
BRITISH GUIANxi. 


By B. R. Wood, 

Conservator of Forests, Forestry department, 
British Guiana. 


1 understand that an order has been obtained by 
someone in the colony to supply a number of Mora 
sleepers to Railways in South Africa, also that a consid¬ 
erable percentage of the sleepers shipped ha\e been 
rejected on arrival in South Africa. I have further¬ 
more seen one of these sleepers in tHe City, said to have 
been sent as a sample. Whilst I do not know the 
grounds on which so large a number of sleepers have 
been rejected, an examination of the sleepers in the 
Trade Commissioner’s showroom and the alleged sample 
in the City, makes me think it probable that the princi¬ 
pal reason is that the sleepers were wrongly sawn, and 
chiefly from the smaller parts of the boles, of the trees. 

I do not know the specification, but generally 
speaking no Railway Engineer will accept a sleeper in 
the butt of which he can see the centre of the tree. The 
reason is that the medullary rays which radiate from, 
the centre of the tree towards the edge are definite 
ihnes of weakness- A sleeper sawn from green timber 
shrinks as the timber dries. This sets up strains in the 
wood. A sleeper sawn from the side of the tree has 
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these rays runniBg at im angle across its butt, and the 
shrinkage causes a large number of fine surface cracks 
to , appear which are of no consequences as in 
the diagram where the radial lines 

are the rays. The thicker ones going 

ri^ht across being the ones emanat¬ 
ing from the centre of the tree 

which is shown by the dot 

below. If ^ however the sleeper 

is sawn with, the centre of the tree in it, the rays are 
as shown in the diagram 
and it will be seen that the 
ray marked x.x. makes a defi¬ 
nite line of clevage right 
across the sleeper. When the 
sleeper dries out and shrinkage occurs the sleeper 
splits down this line and is then quite useless. 
Of the sleepers in the trade Commissioner’s office 
I should personally, have rejected a large per¬ 
centage for this fault. All contractors should he 
warned that no sleeper will be accepted unless two 
sleepers were sawn from the section of log from which 
it came, i.e. like this. It can readily be 

imagined that a parcel of sleepers sawn 

wrongly in this way, hastily put green in 

a ship’s hold, ' would, to the uninitiated 

look very nice on loading but after 3 weeks in a hot 
hold would, on emerging look like nothing so much as 
a casualty clearing station. 

When green sawn sleepers dry there is always a 
small percentage of splits in any case. What should 
be done is that after sawing all sleepers should he 
stacked, preferably in the shade for two or three 
months, and then the splits weeded out before loading 
in a ship. This is far cheaper than having 30^ of the 
stock left derelict on a foreign quay for the fuel deal¬ 
ers to take at a knock down price »fter the Railway 
people have concluded that a repeat order is not 
justified. 






Sleepers shoxdd be free from wanes i.e. the edge 
of the tree must not show. The roimded 

corner is a give away, it /"rmrfK Proves sawing 
very close to the edge / of the tree, 

which means that the edge y of the sleeper 

will soon rot out, I saw one sleeper 

stowing that. A ring shaken sleeper should be 
rejected at once no one can tell when it may fall in 
half. Any such sleepers in the line 
is an always present risk of a derail¬ 
ment. 

Preferably there should be no sapwood. Particu. 
larly under the rail seating. A little is less objection¬ 
able’ if the rails are chained. If there is any it must 
never be on more than two corners and that across the 
breadth of the sleeper. ^ This is 

not very objectionable. The Sap 

can be laid upper- I 1 most and 

when the corners rot off the rail 

seating is still sufidcient. If the sleeper is chained it 

is scarcely affected. On two 
in the depth of the sleeper 
be rejected when the corners 
such a sleeper may rock in the line. The sleeper in 
the City looked to have this defect, it also had a very 
large knot. The sleeper should as far as possible be 
free of knots, especially near the rail seating, as knots 
are sources of weakness, and will not hold dog spikes. 
Sleepers must be sawn true to plane and of the correct 
scantling. Undersize in depth is the worst defect, 



corners 
it must 
rot off 





COTTON EESEARCH STATION. 


Trinidad Selected As Its Site. 


The Empire Cotton Growing Corporation recently- 
appointed a Sub-Committee consisting of Prof. J. B. 
Parmer, M.4., d.sc., I'.b.s., and Mr. L, G. Kilby, B.A., 
B.sc., to report upon Trinidad as a possible site for a 
Central Cotton Research Station. Before selecting 
Trinidad as a possible site consideration was given to 
other areas, particularly Africa, which is the scene of 
the Corporation’s main activities. The Sudan was 
rejected on account of its trying climate and the special 
conditions under which the plant is there grown in 
the irrigation areas, and the Transvaal ana Natal partly 
owing to the comparatively long and expensive journey 
from England. Outside Africa, Ceylon and Cyprus 
were among the other places whose claims were fully 
discussed, but, though possessing certain advantages, 
these were outweighed by their drawbacks. After 
exhaustively examining the possibilities of several 
different parts of the Empire, the Sub-Committee 
suggested that Trinidad might be found to possess more 
advantages and fewer disadvantages than any other 
place. 

It was recognised that the presence of the 
Imperial College with Dr. Eeake, whose research work 
in iOotton in India and Africa is well known, ap 
Erincipal, and Dr. Harland, with considerable research 
work in Gottonin the West Indies to his credit, as 
Professor of Botany and Genetics, would be of great 
advantage to the Research Station, if it were so situat¬ 
ed that they could interest themselves in its work. 
Moreover, the Experimental work on Cotton carried 
out at the neighbouring Government Experiment 
Station and the College, and reports on rainfall were 
most encouraging. It was recognised that the fact 
that Cotton has been grown as a commercial crop in 
the island on a small scale, and had since beeh abandon- 
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ed, might clearly have an important bearing on the 
proposed station. Sir Prancis Watts in a valuable 
memorandum on the subject (printed as Appendix 1 
to the Eeport) attributed the failure to three causes; 
(1) some of the sites selected have probably the worst 
soil for cotton in the island; (2) they were situated in 
regions with a very high rainfall; (S) the Cotton was 
planted so that it matured during the wettest time of 
the year. The only success achieved was that of Mr. 
Mclnroy on the St. Augustine Estate in the neighbour¬ 
hood of the College where there are several miles of 
country unquestionably suitable for Cotton in respect 
of both soil and climate, and it is in this neighbour¬ 
hood that the Corporation proposes to establish the 
Station. 

The fact that cacao, coconut and sugar-cane have 
proved and are likely to continue to prove, more 
attractive to estate owners, is extremely fortunate, 
since no difficulties are likely to arise from the risk 
of hybridizing commercial crops of Cotton from several 
varieties grown for experimental purposes, and it at 
once renders the task of controlling pests easier by 
the absence of any extensive area from which they 
can draw their food supplies. Doubts as to climate 
were set at rest by a comparison of rainfall and 
temperature records at St. Augustine with similar 
records for the principal cotton-growing States of 
America, the chief cotton-growing islands of the 
West Indies, and also for countries in tropical Africa 
where the crop is grown. 

Eortunateiy there is an area of about 60 acres 
within 500 yards of the College which the Corporation 
will he able to purchase from the Grovernment and 
private owners. This would enable a small isolated 
sub-station to "be established as an insurance against 
the total loss of material by pests or diseases. Crop 
rotation can be pyactised and any small profit realised 
from the sale of commercial crops, such as sugar-cane, 
offset against the expenses of research. Such an area 
would allow for expansion of the work and always 
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pormit at least 20 acres to be devoted to cotton 
cultivation. 

Prof. Harland presented a comprehensive scheme 
of work for the Station. Prom this the Committee 
selected cotton genetics and physiology as the subjects 
most urgently demanding research, and as those which 
would form a nucleus from which other work would 
grow. Genetics is considered as of first importance. 
It is rightly emphasized that it would be a waste of 
money and resources to select for such a post any but 
a really first-rate man, possessing not only recognised 
scientific ability but also a capacity for organising 
and handling junior staff and workers. 

Next in importance to genetics is the need for a 
plant physiologist. The relations of the plant to soil, 
to climatal and general physical environment, and the 
connections between water, whether as rainfall or 
soil water and the yield, together with the quality of 
the crop, are still imperfectly understood, and urgently 
call for investigation. Such work cannot hut prove 
to be of high importance in the commercial productions 
of cotton. Such physiological investigations whether 
from a laboratory or a field point of view, must be 
somewhat expensive on account of the instruments 
and apparatus required for such work, but is clear that 
the necessary expenditure should he incurred. Re¬ 
searches of this kind are''almost necssarily prolonged, 
and quick results should not be expected. 

It will readily be recognised that the results 
obtained at the Central Station will not necessarily, 
or even probably, be found to hold without modification 
in other regions where the soil and climate may be 
very different, but nevertheless the basic principles 
discovered will be of very wide application. I'he 
station should he Central not merely in name hut 
should also serve as a means of suggesting appropriate 
investigations to be conducted in other cotton growing 
lands, where the different factors of climate, soil, &c., 
yphich may influence the actual behaviour of the cottop 



plant in such countries, may be carried out, perhaps 
under advice from the Central Station. Even qualities 
of cotton which may be regarded as “ genetically fixed ” 
may be found to be affected by ciimatal variations. 
This opens up the whole question of acclimatization. 
The Beport visualized the possibility of members of 
the staff in the Central Station being detailed for 
service to solve special problems elsewhere and, with 
the accumulating knowledge which such oflScers would 
be able to bring to bear upon the subjects, such mutual 
contact should be of the greatest importance to the 
cotton-growing industry as a whole. The Central 
Station should in fact become the clearing house for 
all cultural problems and the overwhelming advantage 
of possessing a specialized and skilled Staff, accustomed 
to deal wdth tins class of investigation, available for 
such service, needs no further emphasis. The scienti¬ 
fic work already done in connection with the cotton 
plant and its lint emphasizes how much more still 
remains to be elucidated in the fundamental conditions 
which govern the growth of the plant and influence 
the properties of its fibre. 

The two principal members of the Staff will, then, 
be a Geneticist and a Physiologist. Instead of a 
whole-time Director of the Station it is proposed that 
a local Committee of Management consisting of Dr. 
H. Martin Leake and itr. W. Nowell should be appoint¬ 
ed to guide and co-ordinate the work of the Station 
and to report to the Corporation. It should be empha¬ 
sized that these two gentlemen would act in a purely 
private capacity and not as representatives of the 
organizations to which they are attached, as it is 
essential that the Station should be entirely autonomous 
and in no way under the direction either of the College 
or the Local Department of Agriculture. It is suggested 
that the Staff should consist of a Physiologist and a 
Geneticist, each with a senior, a junior and a non- 
gradnate assistant. In addition a computing clerk, 
a filing clerk and typist, and five laboratory assistants 
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together ■with a numher of semi-sltilled lahourers would 
be necessary as a nucleus subject to subsequent expan¬ 
sion as the Station develops. 

As a consequence of the establishment of the 
Central Station it is proposed that the experimental 
work now carried on in St. Vincent by the Corporation 
should eventually, though not immediately, he dis¬ 
continued. Arrangements are suggested by means 
of which the Central Station coaid be kept in close 
touch with the Universities and similar Institutions 
at home and the Experiment Stations in Cotton-growing 
lands within the Empire. 

Both the College and the Colony have reason to 
congratulate themselves upon the choice of Trinidad 
as a site for the Kesearch Station. The Corporation 
has recognised the advantage of the proximity of tbe 
Station to the College while the College, on the other 
hand, wil4 derive considerable benefit from the situation 
of the Station, particularly in connection with the 
post-graduate students sent out by the Corporation 
to the College for training, for they will he brought 
into intimate contact with the work of the officers of 
the Station with whom the closest connection will 
afterwards have to be maintained. 

Tropical Agriculture Fol. II. No. 8. 
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THE WORK OR THE IMPERIAL BUREAU 
OE MYCOLOGY. 


E. J. Butler, C. I. E. D. Sc., MB., 
Direeior. 

The serious study of the depredations caus('cl to 
cultivated crops hy parasitic fungi and bacteria dates 
from comparatively recent times, and it was not until 
after the beginning of the present century that any 
organised attempt was made to ascertain the cause and 
seek methods of prevention of crop diseases in the 
tropical and suh-tropical parts of the Empire. As 
agricultural departments were established in the various 
dependeucies, officers were appointed who were charged 
with the duty of investigating the diseases of plants 
and devising means for their prevention or coi trol. 
These officers are usually termed “ mycologists,” 
though the names “ plant pathologist ” or phyto¬ 
pathologist,” used in other countries, more ajrtly 
clescrihe their functions. There are not far short of 100 
such experts at present at work in the overseas parts of 
tlie Empire, all with very few exceptions, attached to 
Government Departments of Agriculture. 

In some cases these workers enjoy facilities not 
inferior to those available in the best equipped 
]ahorato|’ies and research stations in England. In 
others, and this applies particularly to the tropical 
areas, certain facilities are poor. The chief lacks in 
such cases are a good library and access to authentic 
specimens of the parasites known to cause disease in 
plants. There is nothing more discouraging than to 
find that work which has cost much time and labour 
has already been done somewhere else, or that a 
supposed new parasite has previously been studied and 
its ways are known. Even in the best equipped centres 
it is difficult to keep pace with the mass of research 
and practical work that is going on in many parts of 
the world, and to see and find time to read all the 
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publications (many in obscure journals or difficult 
languages) that haye a bearing on one’s Tvork. 

"" In the past, assistance in such matters was pro¬ 
vided by the Koyal Botanic Gardens, and the 

British Museum of Natural History at South Kensing¬ 
ton. Germany had carried the systematic study of the 
subject beyond the point reached by any other country, 
and German assistance was almost indispensable to ihe 
overseas worker. With the outbreak of war the 
inadequacy of these arrangements became painfully 
evident, and both in England and in the dependencies 
means were sought to satisfy the requirements of the 
scattered band of mycologists throughout the Empire. 
Ihe Imperial Bureau of Mycology was the result. 

The Bureau was founded in consequence of a 
resolution of the Imperial War Conference passed on 
July 8, 1918. The subject was brought to the notice 
of that body by the Colonial Office, wdiich, impressed 
by the success which had attended the efforts of the 
Imperial Bureau of Entomology, founded five years 
earlier to meet a similar situation in regard to insect 
pests, thought that the time had come to establish a 
like organization to deal with the other great class of 
destructive agencies in agriculture—namely, the 
dis('ases of plants cairsed by fungi. A number of the 
overseas Governments expressed their readiness to 
contribute to the support of the Bureau, and work was 
eventually started in September, 1920. The aS'airs of 
the Bureau are managed by an honorary committee 
appointed by the Secretary of State for the Coloaes, 
with Earl Buxton, G.C.M.G., as Chairman. Its 
finances ai’e on a temporary footing, and negotiations 
are in jrrogress to extend them for a period of five years 
from April 1, 1925. 

The work of the Bureau falls naturally into two 
main divisions: it serves as a clearing-house for informa¬ 
tion on all aspects of plant pathology other than those 
concerned with insects and the like, and it examines 
and reports on specimens sent in from all parts of the 
Empire, 



As a centre for information the Bureau endeavours 
to keep in touch with tlie work on the diseases of plants 
going on throughout the world. A staff of linguists is 
engaged in reading all the literature on the subject 
published in any part of the world to which access can 
be had, and in making abstracts of all original papers. 
These abstracts are printed monthly in a journal 
published by the Bureau, the Meiyimi of Applied 
Mycology. They are given in sufficient detail to enable 
workers in many cases to dispense with reference to 
the.original paper, and are issued sufficiently promptly 
to keep up a survey of current activities in the whole 
tield of plant pathology. The monthly numbers at 
present contain from 100 to 120 abstracts, and the 
volume for 1924 runs to 752 pages, exclusive of the 
index. Tiie latter is in great detail, as the value of an 
abstracting journal in after years depends on the 
readiness with which references to particular matters 
may be looked up. No attempt is made to secure a 
satisfactory balance sheet in regard to the Beview : to 
do so would be impossible without charging a 
prohibitive price per copy, as the circulation is practi¬ 
cally limited to the comparatively few who are directly 
interested in the subject. Hence, an appreciable pro¬ 
portion of the Government grants is applied to the 
production of the JReview, and copies are supplied 
free of charge to all the contributing Governmfmts for 
the needs of their departments. At the recent Imperial 
Mycological Conference, held in London last July, a 
resolution was passed expressing appreciation of the 
service rendered by the Benieic to all workers on the 
subject, especially tho.se in the overseas parts of the 
Empire. If is probable that no branch of the work of 
the Bureau has been more widely approved than the 
publication of this journal, and its reception has been 
scarcely less cordial in America and on the Continent 
than within the Empire. 

Another aspect of the information service/f§ the 
furnishing to enquirers of references regarding previous 
■p’orh OQ a problem, In order to deal with snob 
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enquiries tlie Bureau aims at keeping up a comprelien- 
sive card index to the literature on plant diseases, and 
in addition, maintains a large lending library of original 
pajiers in pamphlet form available for issue on demand. 
This library nmnbers over 6,000 items, cross-indexed by 
subicct and author, and is increasingly being made use 
of by overseas mycologists. Extracts and translations 
from publications not easily available are also asked for 
at times, and requests for information of one kind or 
another are received in considerable numbers, almost 
by every mail. Recently a demand has arisen for copies 
of sections of the subject card index to be made avail¬ 
able for some of the larger departments and these are 
being issued at cost price. 

The examination of, and reporting on, specimens 
sent from overseas is the second main activity of the 
Bureau. Progress in this branch, of mycology is less 
advanced than in regai’d to insects. The fungus flora 
of a great part of the British tropical and suhti-opical 
dependencies is not well known; an enormous amount 
of work remains to be done before an adequate account 
could be given of, say, the fungi of Tropical Africa. 
Plant disease surveys have been undertaken in some 
areas, but these are, as a rule confined to recording the 
diseases which cause notable damage to important cx’ops. 
Unfortunately, a parasite that may be inconspicuous 
and relatively harmless in one area may cause a major 
disease in another. Many years ago the w.riter collected 
an insignificant leaf-spotting fungus on cotton in 
Kashmir which proved to be new to science. Nothing 
more was heard of this until, in 1920, a severe outbreak 
of a new disease of cotton was reported from Arkansas, 
and on investigation was found to be due to the same 
fungus. How it got from Kashmir to Arkansas 
(or vice versa), and what countries in between it affects, 
are not known, but it is evident that every record of its 
distribution would be of importance. 

Within the limits of the capacity of its small staff 
the Bureau tries to aid in gaining a more detailed 
knowledge of the fungi of the colonies. In some, such 



as Ceylon, little or no outside help is required, for such 
knowledge is already far advanced. In others, intensive 
collection is much needed, and it will he many years 
before the survey is completed. The number of 
systematic specialists available for the study of these 
collections in England is small, and progress is likely to 
be slow even with the aid of foreign workers. 

In addition to this general systematic work a large 
amount of time is devoted to the examination of 
individual specimens, often of obscure diseases or of 
parasites whose indentifioation is difficult. In regard 
to this part of the work the position of the Bureau is 
somewhat like that of a consulting physician, except 
that it does not aim at dealing with all such enquiries 
itself, but passes many of them on to other specialists. 
In every ease the idea is to get the best advice available, 
whether in England or abroad. The organization of 
the information side of the work is called into service 
here, since it is through the latter that the Bureau 
keeps in touch wdth active workers in various parts of 
the world and is usually in a position to know at any 
given moment who are working on any disease or 
group of fungi that the specimen may belong to. 

A couple of cases illustrating this branch of the 
work can be taken from enquiries regarding cotton 
diseases that have been dealt with duiing the past year 
or two. The outbreak of black arm disease, caused by 
Bacterimth malvacearmi, in the Sudan, is one of the 
serious problems which the Sudan Plantations Syndicate 
has to face. The Bureau has been in close touch 
throughout with Mr. R. E, Massey, the Sudan Govern¬ 
ment Botanist, in whose hands the investigation of this 
problem is placed. The first isolations of the parasite 
wuue sent to the Bureau to confirm its identity with 
B. ma/aacearw-TO, and new cultures made from these 
were transmitted to Br. Erwin Smith at Washington, 
the original describer of the parasite. He tested it 
fully, and reported that it was a variety of this 
organism, which was known also in the United States, 
but bad not been described in detail, It is probable 



that -witliout sueli an authoritative opinion there would 
still be doubt whether the disease was really black arm, 
Furthermore, the search for a satisfactory method of 
disinfecting the seed has been aided by the Bureau 
putting Mr. Massey in touch with institutions and firms 
most likely to be of assistance to him. The lecent 
promising trials of izal against the same disease in the 
West Indies were arranged entirely through the 
Bureau. The prevalence of black arm in Nigeria has 
just been reported to the Bureau, which is thus in a 
position to put the local mycologist in direct touch with 
practically all that is known about it elsewhere. 

A second interesting ease is concerned with an 
obscure fungus which has been known to attack cotton 
and other plants in India for a number of years. 
More recently Mr. Briton-James, the late Mycologist 
to the Ministry of Agriculture in Egypt, found a 
similar fungus injuring cotton in that country. Br. 
Shaw of Pusa, India, suggested that the Bureau should 
compare the parasite with a fungus Sclerotium 
bataticola, which attacks sweet potatos in the United 
States. Cuitni’es of the Indian, Egyptian, and 
American fungi were grown side by side at the Bureau 
and pi'oved to be identical. The curious thing is that 
the fungus has not been reported on cotton in America, 
while in the other countries it has not been found on 
sw^eet potatos. Quite recently ail three strains have 
been tested on sweet potatos in Uganda, and all 
were found to rot the tubers just as described in 
America In Uganda the same fungus infects bean.s, 
and will doubtless be found’on cotton too, while from 
Nigeria it has recently been received on cotton and 
ground nuts. 

It can easily be realized that a single enquiry of 
the nature of those mentioned above may occupy 
several months and involve, in such cases as the last a 
good deal of laboratory i*esearch. Apart from this 
kind of work, however, the Bureau does ho original 
lesearch, since it has always maintained the view that 
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research into the cause and control of plant diseases 
must be done on the spot. 

While the Bureau, for obvious reasons, works as a 
rule through the local departments of agriculture, its 
services are freely available to non-official mycologists. 
These are fortunately few as yet, but the example set 
by the Indian Tea Association, the Rubber Growers’ 
Association, and a few large corporations such as the 
Colonial Sugar Eefining Company in Australia, in 
maintaining their own research staffs (including 
mycologists), is worthy of wider imitation. The 
existence of the central organization outlined above 
will undoubtedly make such a policy easier to adopt, 
and will smooth the path of the individual workers in 
small, isolated scientific centres, such as one may hope 
will be founded in increasing numbers by the plantatiqn 
industries in the overseas parts of the Empire .—The 
Bnwire Cotton Growing JReview, Vol. 11, No. l.~ 
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HOME CURING OF BACON. 


E. Pratt Sabbington. 


Type anb Treatment oe Pig. —In the produc¬ 
tion of prime bacon one must begin ■well, and it is 
essential to have in mind the importance of choice of 
pig, housing and feeding. Careful attention in this 
way means very much towards success, whilst neglect 
brings probable or certain failure. The animal should 
be of the type calculated to give satisfactory re.sults 
by way of growth and quality of flesh in the right 
position, with good proportion of lean, there being few 
people who really enjoy fat bacon, and when fat is 
excessive it is often a source of great "waste. 

Many consider the pig to be a dirty animal and 
treat it accordingly, but actually it thrives and gives 
best results from every point of view, when Kept under 
clean conditions. The piggery should be dry, roomy, 
light and well ventilated, but the animal must not be 
exposed to strong sun or to draughts. 

Moderate exercise is beneficial, preventing cramp 
and other ailments. Daily cleansing and an occasional 
lime-washing of the sty will minimise the unpleasant 
odour generally associated with such buildings, and 
which often acts as a deterrent to the keeping of pigs. 

Food should be as fresh as possible, clean, of suita¬ 
ble proportions and given at regular intervals, in quan¬ 
tities readily cleared up. It is distinctly wrong to allow 
accumulations of stale food in the piggery or elsewhere. 

Highly fermented strong-smelling foods are likely 
to have a bad effect upon the appetite and health of 
the animal and consequently upon the bacon. Fish¬ 
meal must be of best quality and used with discretion 
or the flesh is apt to be tainted. Vegetable oils in too 
large proportion produce soft, oily fat with a tendency 
to turn yellow. 
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For commercial purposes the carcass should not 
weigh more than 200 but for home use a rather 
larger carcass may, under some circumstance's, be found 
convenient, although it is not economical to keep a pig 
longer than seven to eight months, since quite 3-| lb. of 
meal is required daily for maintenance alone. 

SiATJGHXRiiiNG AND DRESSING.—The best time 
for slaughter is from November to February, when flies 
are less active and weather of more suitable temperature. 
The slaughter-house should be clean, and situated at no 
great distance from the piggery in order to avoid undue 
excitement when transferring the animal. It is fairly 
common knowledge that, if the pig is in a high state of 
perspiration at the time of slaughter, curing may be 
difficult. 

Accumulations of dust and rubbish where flies may 
congregate should be removed. The carcass may 
readily become tainted from drains or foul odours of 
any description. If possible a current of clean air 
should pass through the slaughter-house, A competent 
man should be chosen to carry out the actual slaughter, 
dressing and cutting up. 

When it is decided to convert the carcass into 
bacon, the pig must be fasted for twenty-four hours, 
but its discomfort may be lessened by allowing it 
plenty of clean water. . 

When being taken from the sty the animal must 
not be beaten, bruised or roughly handled in any way, 
and twisting or jerking of the legs should be carefully 
avoided. Bruised flesh does not cure, and hams fre¬ 
quently go wrong because the joints have been injured. 
Even a small bruise will cause accumulation of blood, 
which develops an unpleasant odour, and surrounding 
parts quiokly become tainted. 

A plentiful supply of both cold and boiling water 
is necessary when scalding, and clean, dry straw if it is 
intended to singe. The use of too hot water blisters 
and discolours the skin, as does the flame when unskill* 
fully applied, so that care is essential if one would have 
bacon of good appearance. After dressing the carcass 
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should he allowed to liaug until cold, but not longet 
than 24 hours after scalding, or curing may be indiffer¬ 
ent. 

Methods of cutting up vary. Many take out 
much of the lean for the making of pies, sausages and 
other tasty dishes, but this is unwise as it leaves too 
large a proportion of fat for bacon. All trimmings 
can be utilised, so that no rough, irregular pieces 
should be left on the bacon. The carcass is easier to 
handle if the hams are cut out and dealt with separate¬ 
ly, bnt there is more cut surface, which means addition¬ 
al waste and shrinkage. 

Otjeing.- —The place where curing is effected must 
be clean, cool and free from flies. It is well to turn 
qixt the apartment thoroughly and lime-wash, where 
possible. There must be no perceptible odour from 
drains, nor must strong-smelling foods, such as fish or 
onions, be permitted in the vicinity of the bacon. A 
salting trough oi' tub is the most practical thing, but 
when this is not available a clean board, shelf, table or 
brick thrall such as is found in most cellars and dairies 
would serve the purpose for dry-salting. For hams 
only earthen vessels are used. Metal utensils are 
unsuitable. 

Ingredients should be of the best quality. Salt 
should be pure, fine and dry, and that prepared for 
table use is not recommended for this purpose. Salt¬ 
petre should also be pure, fine and dry. It is used to 
preserve the red colour of the lean, and is, therefore, 
especially useful in the ham and shoulder. When 
applied in large qn antities it hardens the meat, but 
correctly used is decidedly helpful. Sugar prevents 
hardening and shrinking of the fibres, and gives 
flavour. 

Bay salt is considered less harsh than the ordinary 
kind and is sometimes used in equal quantities with, 
but never wholly taking the place of common salt. 
Salt should be prepared by drying and crushing it into 
fln^ powder. Saltpetre is better purchased freun a 
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is possible will guarantee its purity. 

The best Demerara sugar is preferable to the 
common browm variety. The recipes for curing are 
numerous and. varied, but the following are simple and 
give good results. No great skill is necessary, 
but cleanliness, accuracy in weighing out ingredients, 
thorough rubbing of all parts until the surface feels 
slightly moist, and general attention to detail are 
essential to success. 

(1) For every 20 lb. of meat allow to 2 ft). salt, 1 oz. salt¬ 
petre, i lb. Demerara sugar. Eub the meat with salt only and leave 
the cut or meat surface uppermost until next day. Drain away 
blood and moisture. Rub thoroughly, especially the ham and 
shoulder, with saltpetre, then with sugar and salt mixed, repeating 
the rubbing daily with sugar and salt until all is used, which will he 
in three to four days. Turn the bacon each day during the rubbing 
period. 

Leave for three to four weeks, turning once weekly, and pouring 
the liquid over the bacon frequently if salting in a vessel where it 
accumulates. If a board or shelf is used this cannot of course 
be done. 

Hams require four weeks and if they are cured in the side the 
whole must be left for. that length of time. When curing is com¬ 
plete the next thing is to prepare for drying. With clean, cold 
water, rinse away all surplus salt, wipe with clean, dry cloths, 
scatter pepper freely around bones and in places where Mos 
ate likely to attack, and hang to dry in a warm voom, but not too 
warm or the bacon will rust. To keep off dust whilst drying it is 
well to cover with muslin or even loosely with papei’. 

In about three weeks it should be dried sufficiently. It should 
be regularly dry aod firm all over, but not hard and as unbeiidable 
aa a board. . The odour should be mild and pleasant. Place in 
calico or hessian bags and store in a cool, dry, well-ventilated room. 
It is better to suspend separately and not to place one side upon 
another in boxes or otherwise. Examine ocGasiohally. If soft 
damp patches appear it is not keeping as it should, but this is J not 
a common occurrence unless through neglect. If there is reason to 
doubt the keeping quality of ham or bacon plunge a knitting pin or 
thin sharp knife to the bone, draw it otit, and the odonr 
clings to it will indicate whether the bacon is good or otherwisev i :; 

Some object to the flavour of sugar, and prefer salt and salt¬ 
petre dnly. The latter niake Very' good bacon, which cures and keeps 
W'dii,;'bitJsdnclihed’tb'te^ than when" sugar 
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(2) Eor every 20 lb. of meat allow 2 lb. salt and 1 oz. saltpetre. 
Rub thoroughly, both skin and cut surface, with saltpetre, then 
with salt. Place one side upon the other with a good sprinkling 
of salt beneath, between and on the top, and leave for three to four 
weeks, turning the bacon weekly. The hams usually require four 
weeks and if cured in the sides the whole must he given that time, 
otherwise the bacon may he removed and the hams left a week 
longer. Drain,away dissolved salt. When curing is complete, wash, 
to free it from surplus salt, wdpe with clean absorbent cloth, and 
hang to dry as before directed. 

Read and Feet .—The head and feet should be 
cured in the same way as the sides and may he placed 
in the same receptacle, but careful watch must be kept 
as the offal occassionally does not cure well, and should 
this happen, the bacon would be tainted by contact. 
After curing, the chaps, which are the lower part of 
of the head, may be dried and kept for months, but the 
other parts are better cooked "within three weeks. 
They make excellent brawn. 

Smoked Bacon. —If smoked bacon is desired and 
no properly constructed room is available, there 
are places where this can be done for a small charge. 
A room may be improvised, but a suitable building 
must be chosen. The walls and floors must be fire¬ 
proof, After the bacon is cured instead of hanging to 
dry in the ordinary way the sides are suspended from 
the roof of the building. Upon the floor is placed 
a layer of clean, dry straw, and upon this, to 
the depth of three inches, a layer of sawdust. The 
straw is set alight and the sawdust smoulders, giving 
off the requisite smoke, in which the bacon should 
hang. This must be kept going continuously for from 
several days to a month according to the flavour 
desired. If only a mild smoking is required a few days 
in the room is sufidcient, but the bacon must be 
thorougly dried before storing, as in the case of plain 
curing. 

The sawdust must be clean and dry and preferably 
fypm osik; that from the resinous woods is unsuitahle. 
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The lower-priced, inferior smoked bacon one finds 
on the market is flavoured by imniersing in a “ smoke ” 
hath, but this method is not recommended. If properly 
handled bacon will keep good a year or longer, and 
it should not be cooked under three months from the 
time of slaughter, although some really enjoy it when 
it has just finished drying. 

—Journal of the Ministry of A^ficuJture Vol. 
XZXIL No. 5. 
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BEITISH GIJIANA AT WEMBLEY. 


QUEFN MA.RY VISITS B. G. PAVILION. 

Tlie Qnefiii, who was accompanied by Lady May 
Oanabridge, and attended byyLady Elizabeth Hesketli 
Pritchard and Mir. Harry Verney, paid her sixth visit to 
Wembley on July 3rd, and in the course of the moirning 
spent upwards of three quarters of an hour in the West 
Indian and British Guiana Pavilions. 

she was received at the West Ejntranee of the 
British Guiana Pavilion by Sir Graeme Thomson, Gov¬ 
ernor of the Colony and was graciously pleased to ac¬ 
cept a bouquet from Lady Thomson. The Commissioner, 
Mr. J. B. Oassels was presented to Her Majesty, who 
then made a close inspection of the exhibits. She was 
much interested in all that she saw and especially the 
Jungle and the Timher and Bauxite exhibits, and before 
leaving signed her name in the Visitors’ Boob. 

OPPICIAL VISIT BY SECRETARY OP STATE FOR. 
THE COLONIES. 

The Secretary of State for the Colonies paid an 
official visit to the West Indian and E.G. Pavilions at 
W'embley on the afternoon of July 28th. He was accom¬ 
panied by Mrs. Araery and Lt. Col. and Mrs. dc Satg^, 
and was met by the Hon. Commissioner, Mr. Algernon 

E. Aspinall who conducted him round the various sec¬ 
tions w'here the Commissioners and Representatives be¬ 
sides a number of visitors from the West Indies were 
presented to Mm. The party was shown around the 
B.G. section by Mr. J. B. Cassels, Colonel May and Mr. 

F. E. Everington, and they were very interested in the 
exhibits. Replying to a few words of welcome from the 
Honorary Commissioner, Mr. Amery said how pleased 
he was to be able to visit the Pavilion, and expressed 
the hope that he would soon have the opportunity of 
Tisiting the West Indies. 

The West India Cow.pi.ittee CivonlOff. 
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CACAO. 

SOME BOTANICAL PROBLEMS. 

S. 0. Hakland, D. Sc. (London), F.L.S. 

(The following article forms the substance of a 
recent address by Prof. Harland to the Trinidad and 
Tobago Agricultural Society.) 

One of the most striking features of a cacao 
plantation is the enormous variation in yield from tree 
to tree. Of two trees both apparently similar in 
healthiness and vegetative vigour one will yield a 
hundred or more pods and the other few or none. A 
similar situation is characteristic of other tropical tree 
crops, for example, it has been noted in tlie East in 
rubber that 75 per cent, of the crop is often being pro¬ 
duced by less than 30 per cent, of the trees. This means 
that a large number of trees are not paying for their 
keep and may be described as ‘ boarders.’ The situation 
is most nearly analogous to that existing in a commercial 
herd of dairy cows. As long as the farmer is content to 
record the amount of milk he receives only in bulk, he 
cannot take any steps towards improvement, but when 
he begins to record the individual milk yields he soon 
discoveis that certain cows are not wortli keeping and 
replaces them by better animals. To analyse a little 
further, the low milk yield of some cows may be due to 
inadequate nourishment or to disease, but everyone 
knows that if a cow is inherently a poor yielder, no 
amount of care and attention will ever . effect any 
improvement. As we say in Yorkshire, “ You can’t 
get a quart out of a pint pot.” 

It is enormously important for the cacao planter 
to eliminate the poor yielding trees, and to replace them 
with heavy bearing types. But before we can do this 
a certain amount of initial study is necessary on the 
way in which the yield of a cacao tree is built up. In 
the first place pods come from flowers, and we have to 
decide first whether the small yield of pods in some trees 
is due to a correspondingly small number of flowers. 



A little study will show that as a rule the number of 
flowers has very little, if at all, to do with the size of 
the crop, and it is often the case that the unproductive 
and barren trees are producing large flushes of flowers 
but are not setting any pods. 

Since mere number of flowers is not of great 
importance it is clear tbat a study of the pollination and 
the setting of fruit in cacao is an essential preliminary 
to the wider question of bow yield is built up. We hs ve 
carried out an extensive series of experiments at the 
College on the question of pollination and our results 
may be briefly summarised as follows :— 

1. Direct observations by tlie microscope have 
shown that only about 5 per cent, of flowers ever 
received any pollen in their stigmas at all and 96 per 
cent, are therefore doomed to pass through their life 
history without any chance to set fruit. 

2. If flowers are hand-pollinated there is a survival 
of 5 per cent, of the flowers on the 10th day, at which 
time small fruits have developed of 2-3 mm. in diameter. 
After this period there is practically no further loss by 
mere shedding, though many fruits fail to reach 
maturity either through disease or lack of nutrition. 

3. The setting percentage of 5 per cent, in hand- 
pollinated flowers should be compared with th# figure 
O'S per cent, in non-pollinated flowers. 

4. In flowers attended by ants and aphides, about 
2 percent, of setting occurs and we have calculated 
that eJQ&cient pollination takes place in about 35 per 
cent, of flowers attended by ants and aphides. 

6. The results of flower examination, involving the 
recording of the history of nearly 4,500 flowers hy my 
assistant Mr. Gr. O. Johnson, having established beyond 
reasonable doubt that either ants or aphides or both 
these insects, are responsible for a considerable amount 
of pollination, and the low percentage of setting on 
control flowers renders it likely tbat they constitute the 
chief pollinating agents at the St. Augustine Experi¬ 
ment Station where our experiments were carried out. 



It is conceivable that tbrips of the flower-inhabiting 
type (not the injurious species), also play some role, 
but they were practically absent in our material. 

6. Elimination of crawling insects by bands of an 
adhesive substance demonstrated the presence of another 
pollinating agent probably a night-flying insect which 
efficiently pollinated about 1 per cent, of flowers. 

We can now proceed a step further. Though the 
percentage of pollination is small and the percentage 
of flowers which set fruit seMon rises above 6 per cent.; 
it is probable that lack of pollination is never the main 
cause of a poor crop, for nature provides such an 
enormous number of flowers that the setting of even 
one in a thousand would produce a heavy crop. Our 
experiments in hand pollination led us, however, to an 
important conclusion. In certain trees—unproductive 
trees, several hundred flowers were pollinated without a 
single pod being set, hut on other trees—good bearing 
trees, a large number of pods could be set at any time 
by hand pollination. We have thus arrived at wbat is 
probably the main factor distinguishing productive 
from unproductive trees; the former are good “ setters ” 
and the latter bad “ setters.” It is clear that from the 
practical point of view the elimination of poor “ setters ” 
is entirely feasible, and the breeding out of a strain of 
high setting capacity could be done without the 
slightest difficulty. Certain varieties of cotton for 
example suffer unduly from the shedding of buds, 
flowers, and young fruits, and it has been possible to 
isolate strains comparatively free from shedding. 

The breeding of a variety or varieties of cacao of 
uniformly high productivity offers a few difficulties 
which merit some discussion. A tree may be regarded 
as the resultant of the interaction of its hereditary 
factors plus its environment. There is no such thing 
as a cacao which breeds true to type, for we have 
shown by methods which are somewhat too detailed to 
relate here that cacao is cross-fertilised in Trinidad to 
the extent of about 30 per cent. There is a’ kind of 
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tree wliicli occurs sporadically on estates under the 
name of “ Male Cacao,” which is characterised by 
complete sterility of the anthers and should therefore 
be rrore properly termed “ Female Cacao.” Examina¬ 
tion of the stigmas of flowers of such a tree will show 
that pollen is being conveyed fi’om neighbouring trees, 
probably by an unknown night-flying insect. 

The existence of such a large amount of natural 
crossing means that the cacao trees of Trinidad are a 
set of extremely complex hybrids, whose progeny show 
the usual type of Mendelian segregation. The main 
fact about a hybrid is that it cannot breed true, so that 
the mere taking of seed from high-bearing trees will 
not insure a high bearing progeny. Nevertheless, the 
progeny of some trees will show a higher mean yield 
than the progeny of other trees, and w'hat must be 
looked for first is the ability to transmit yield rather 
than the actual yield of a tree itself. Boiled down, 
the theory of breeding cacao is this, that the value 
of a tree for seed purposes can only be estimated by 
taking the average yield of its daughter trees, and 
using this as a basis for selection.' I need not elaborate 
the theory ^ any further; its exact working out is 
somewhat difficult and demands a knowledge of the 
Tforking principles of genetics. But in closing my 
remarks on breeding for high productivity in cacao 
I shall draw your serious attention to the fact 
that while the entomologist and mycologist have 
bad a fair scope for their work, the specialist in 
plant breeding has never, had a chance and it is time 
that he had one. If you had a cacao experiment station 
in which a hundred self-fertilised progeny were grown 
in rows from each of 600 high bearing parents from all 
over the island, it would not take more than a few 
years, say three generations, before trees guaranteed 
for bigh productivity would be available for wide 
distribution. , 

.. ToTurn for a moment to another aspect of yield, 
it has been thought that by using budded trees from 



known heavy bearers, fields of uniformly high po* 
ductivity could be obtained. Tliere are, however, 
difficulties in the way of such a supposition. In the 
first place, it has been shown that yield depends 
considerably on “ setting capacity.” When you hud 
a tree does the “ setting capacity ” follow that of the 
stock which is an unknown quantity or does it follow 
that of the scion ? There are many reasons for 
believing that the stock in this connection is at least as 
important as the scion, and it has been shown in cotton 
that a shedder can be partially converted into a non- 
shedder by the employment of a suitable stock. The 
converse of this is also true. Experiments with grafted 
and budded rubber in the' East have also led to the 
conclusion that the stock is of very great importance in 
influencing yield, and the Dutch workers are now of 
the opinion that the only test of the value of a tree 
for budding purposes must be based on an examination 
of its vegetative descendants. If a tree produces good 
vegetative offspring it is a good tree; if it does not, it 
is a bad tree. The figures obtained for the yields of 
budded cacao at River Estate indicate that some of the 
budded strains are good, while others are decidedly bad. 
I believe that there is room for both budded and seedling 
cacao in Trinidad, but the future for the latter is 
probably greater. It is important to note also that the 
seeds from budded cacao though uniform in size need 
not necessarily be uniform in quality, for if a budded 
Eorestero is pollinated by Criollo pollen tlie resulting 
seeds will probably partake somewhat of the Oiiollo 
quality. That is, Mendelian segregation may take 
place in a single pod with respect to quality and there 
may be half-a-dozen qualities present in such a pod. 
The unit of quality must therefore be taken as the 
single bean. 

Before closing, I should like to emphasize the 
point that the manufacturing end of the cacao, industry 
is a quarter of a century behind that of the cotton 
industry in its attitude towards its raw material. The 
cotton spinner now realises that uniformity of 



<jliaiity is based on pure strains of cotton, and lio 
realises that all his manufacturing processes are based 
on the behaviour of a single cotton hair as the unit. 
When the cacao manufacturer realises the importance 
of linking up his activities with those of the grower, 
we shall then, and not until then, be able to breed cacao 
for quality. At present we cannot do this because the 
manufacturer has not reduced definition of quality to 
exact scientific terms and until quality is analysed in a 
precise manner from the chemical, physical, and 
botanical points of view the plant breeder will continue 
to be held up .—Tropical Agriculture, Voh II., No. 9, 
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CO-OPEEATIVE 3IARKETING AS A FACTOR 
I.MPROVING ACxEICTTLTURAL 
COEDITIONS. 


JOSE S. CAMUS. 

'Acting Chief, Agricultiiral 'Extenmon Division, 

While every effort is exerted in developing onr 
agriculture by increasing our production, the writer be¬ 
lieves that the desired result cannot he obtained unless 
the farmers learn the methods of handling their pro¬ 
ducts properly for the maidcet througii systematic c.o- 
aperative mairlceting. A good fawner must not only know 
(be best methods of farming; such as the proper pre¬ 
paration of the land, seed selection, crop rotation, the 
control and eradication of pests and diseasesi, but must 
also know the standardization of his products, as well 
as its proper packing and shipping before putting them 
on the market so that they may command a good price. 

Our farmers to-day do not receive the full money 
value of their crops and find farming nnpn’ofit able for 
lack of systematic co-operative marketing. Tlie intro¬ 
duction of this system into our farming activities would 
improve our agriculture in general, and would .save our 
farmers from the usurers aud sneculators. Some farm¬ 
ers, especially those living in distant provinces, plant 
crops that will only supply home demand because they 
find it unprofitable to plant them in a large scale for 
lack of a good market, and, if there is any market at 
all, the price wnll not cover the cost of r>rodnction and 
transpc^iffation. The marketing expenses,) however, can 
be minimized if the farmers will only group themselves 
and sell together their farm produce at regulated prices. 

Thus, while it is important that o.nr farming meth¬ 
ods slionld be developed, it is equally necessary that 
the marketing side l>e improved in order that the farm¬ 
ers may get the fall money value of their crops', 



300 


liltIio.ugli tlie organization for co-operative market¬ 
ing is comparatively recent in the Philippines, there is 
no doubt that it can be carried out here successfully 
as in other countries. It may take time, however, before 
good results can be obtained but it will not take long 
before our farmer’s will see its value. 

CO-OPERATIVE ORCAEIZATIONS ABROAD. ' 

The first agricultural co-operativeorganization 
formed was in Denmark, organized in the year 1860, 
with the object of improving the live-stock and grain 
industry in that country. That organization, though of 
a different type from that of the present agricultural 
co-operative organizations, served its purpose, fojr the 
interest of the farmer’s was better takeir care of and 
a great deal of work was doire in improving farm seeds 
by producing better strains of plants and making tliese 
improved seeds available to the members of the society. 
Originally, it was composed of small farmers but later 
on the big wealthy landowners in Denmark Joined the 
organization when they realized the vahre of co-opera 
tron in solving their agricultural problems. Because of 
this ,,movement Imuch was accomplished in increasing 
production and in suppressing monopolies which exist 
ed ill that country. 

The work of developing agriculture through co¬ 
operative work among the farmers is being done more 
or less successfully in almost every country in Europe, 
in India’, and in the United States. In the countries 
mentioned' above there are but a few co-operative pro¬ 
ducers’ associations at present that can he considered 
really successful. It was only'in 1895 that the agi’icnl- 
tural cmopefrative organizatioin became an important 
factor in tile United States in improving agricultiu’e. 
One of the earliest co-operative marketing associations 
organized in that country was the Cranhery Growers’ 
Association of New Jersey and Massachusetts. This 
association was not wholly co-operative as the product 
was sold separately and the I’eturns were made to eacl\ 
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toeinber, on the basis of the sale of his individual crop. 
The products v/ere sold under the brand of the indi¬ 
vidual grower and not of the association. After a few 
years this method proved to be wholly unsatisfactory, 
and so the members decided to form a central agency, 
known as the National Fruit Comp>any, which handled 
all the products of the members under the company’s 
name. • 

At present the most successful work in co-operative 
marketing in the United States is found on the Pacific 
Coast among the fruit growers of California, Washing¬ 
ton, and Oregon. At the Ireginping the farmers found 
out that the method of marketing their crop was a very 
complex business because of the nature of the'fruits, 
which is perishable. It was then impossible to distrib¬ 
ute them to all parts of the United'States and to export 
them to foreign countries. As the fruits produced varied 
in quality, the association took charge of standardizing 
the fruits bandied and of packing and shipping them. 
By this process, grade and quality of the produce were 
assured and the association established a reputation. 
Later on a number of these local associations of grow- 
ers grouped themselves into a central organization to 
handle their business on a more extensive scale. These 
organizations helped materially and were responsible 
for the success of the fruit industry in the United 
States to'-day. 

In 1914, an agjricultural marketing society was or¬ 
ganized in Burma to sell rice and peanuts direct to the 
wholesale dealers in Rangoon. The exporters protested 
to the G-overnment of India claiming that the organized 
co-operative society had raised the prices of the pro¬ 
ducts and as a result the merchants and consUMci’S 
suffered. The committee assigned to investigate could 
not find any evidence to support the merchants’ charges 
and the Government did not take further action. Due 
to the organization, unnecessary middlemen wmre elim¬ 
inated and a belter Understanding between the whole¬ 
sale dealers and the prodneera in India was established, 
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/PHILIPPINES. 

ill the PliPijJlTiiies co-opei-atiou in various forms is 
part of tlie selieme of tlie work of o.ur farmers, yet uo 
emcieut systematic crgamzatioji of co-operative market¬ 
ing was ever attempted until 1913 when work in this di- 
T-wtjon was staHed by the Bureau of Agriculture. Before 
this work was begun, the Director of Agriculture sent 
out letters to all provincial govei-nors to find put what 
has been done along this line. Prom the replies received 
it appeared that no organisation of this kind existed in 
the Islands except two of a quasi-co-operative character 
found in Bulacan Province, one operating a rice mill and 
another operating a rice-thre^ing machine. The So¬ 
cieties were both composed of farmers who put up these 
machines for milling their own rice and those of others, 
charging some money or palay for milling. 

Another association found was the Davao Planters’ 
Association organized to foster and stimulate the cul¬ 
tivation of hemp in that province and to defend the in¬ 
terests of its members. 

In July, 1914, an office of co-operative organization 
was created in the Bureau of Agriculture to induce the 
farmere to gi'oup together in ocrder to better their condi¬ 
tions, and to pave the way" for the solution of their mar¬ 
keting problems, 

Ex-Vice-Governor Martin during his administration 
started the movement. The initial work dope .was the 
organization of municipal pnd provincial agiiicultnral 
societies. It was planned to have insular apd provip- 
cial agricultural councils to look after the staple pro¬ 
ducts such as abaca, tobacco, coconut, sugar and rice, and 
to organize the farmers according to their produets. It 
was expected that through the organization of these co¬ 
operative agricultural societies the products of the mem- 
hfrs pould be marketed co-operatively. 



The support of the provincial and municipal aJuthori- 
ties, the Constabulary and the schools were secured in 
fostering this plan, and as a result there were 200 munici¬ 
pal agricultural societies organized by the Bureau of 
Agriculture in 22 provinces with a total.membership of 
15,000 in 1914 and a total of 286 municipal agricultural 
societies in 29 provinces at the close of 1918. 

Of these associations but a few succeeded to come up 
to espeetations. Among the municipal agriciiltui’al so¬ 
cieties organized, the one in Pangil, Laguna, which has 
conducted co-operative marketing successfully is worth 
mentioning. This society started with small capital and 
gradually built up a fund amounting to Pl,100. The 
members started the enterjjrise by buying the coconuts 
produced by the members and sold them direct to the 
wholesale dealers in Manila. Other societies which at¬ 
tained a similar success are the municipal agricultural 
society in LumHang, Laguna and that in San Antonio, 
Zamhales. 

CHAMBERS OP AGRICULTURE. 

In 1922 at the convention in Manila during the Car¬ 
nival by the provincial governors, the presidents of the 
Agricultural Congress and of the Philippine Chamber 
of Agriculture, and the Seci*etary of Agriculture and 
Natural Resoui’ceS', it was agreed upon to organize in the 
provinces, provincial and municipal chambers of agricul¬ 
ture in order to develop among the farmers a simple co¬ 
operative system of buying and selling their products and 
placing them on the market with the least possible in¬ 
tervention of the middlemen and the speculators. 

PRODUOEE,S’ ASSOCIATIONS. 

This plan was earned out in some provinces, but 
the results obtained were not promisnig and so in April, 
1922, another campaign was started to organize produc¬ 
ers’ co-operative marketing organizations • composed of 
farmers producing the same kiml of erop only such as 
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b'anana planters, vegetable raisei’s, poultry raisers, man¬ 
go growers, tobacco jjrodiicers, milk producers, etc. This 
plan was considered better than the previous ones for as 
the members produce the same kind of crops the associa¬ 
tion can handle the business better and the members will 
have one common interest. 

At file start many difSculties were encountered in 
organizing these })roducers’ associations and pessimis-m 
prevailed in some 'inarters because of the sad experienc¬ 
es of the people <liie to the mismanagement and abuse 
committed by officers and other niembers of previous or¬ 
ganizations. The middlemen capitalized these failures 
and oppased the new organization, but in spite of these 
difficulties, thirty local co-operative producers’ associa¬ 
tions were organized in 1923 by the Bureau of Agricul¬ 
ture. 

Efforts were also made by the Bureau of Agriculture 
to enable these associations to market their products di¬ 
rect to Manila. To start wdth, a central milk agency 
was established in the city which handled the products 
of four milk producei’S’ associations in the provinces. 
Later on the Kizal Farm Mei'cantile Co-operative Asso¬ 
ciation of Caloocau, Elzal, has also established an agency 
in Manila. Another milk agency was established in San 
Fernando, Pampanga, by the Pampanga Milk Producers’ 
Association where milk prepared in a sanitary way wasi 
handled locally in a commercial scale. 

The products of the Banana and Papaya Growers’ 
Associations, however, were sold to the Manila Fruit 
Company and the National Fruit Company established in 
the city, as well as to other dealers. 

The only Tobacco Co-operative Producers’ Associa¬ 
tion so far organized by the Bureau of Agriculture is the 
one in Nemmatan, Jones, Isabdl'a. ' This'association will 
handle tobacco crop of its memHers. The adaption of 
better methods of culture and better handling of tobacco 
are among the helpful activities of the association. ’ 
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The Bureau of Commerce aud ludustry is also work¬ 
ing along this liue, and has so faiv according to informa¬ 
tion, organized a tohaeeo.. association in Tuguegaraor 
With the combined etforts of theseLtwo- bureaus, and .the 
co-operation of the Bureau of intermit Eevenue, more of 
these associations can be established in the Cagayan Val- 
ley which may be depended upon to soWe the present 
tobacco problems. ' .■ ■■ ^ '< ; 

Under the present method of marketing, there is ab¬ 
solutely uo incentive for the plant ei-s. to iwoduee better 
ci'op. The hiiying and selling of iiustandartiis-ed p-O: 
ducts is not conducive to the proditciion. of better -ct’op, 
as' no. Iretter prit’e is jiaid by'the tolBtccb'biiyots -forpjualh 
ty, ■ ■’ ■ ■ -y 

The tobacco crop p’usses through manyohaaiiis-hefojte 
it reaches the manufacturer or exporter,, ,,4^.^,. pnse- 
^uence, the eempensation of the interniedi^es-is .added 
to the-price of the-product. -Their eiindnation.through 
co-operative ■ marketing organization wBl* it,,is beiieyecl, 
•redound to the benefit of the. planters a^d thb bkpoyters, 
as the former will get the full yaiue of thesir product, an^ 
the latter will pay a reduced price, for the reason ^^that 
they will not euploy .too many buyers as they .do at Ihe 
present time. • ■ , : " ' , .,, , 

Thei*e is no reason-why co-Qpgrative nmd^eting_, can¬ 
not be devetoped in this country a^, jyEh,the rdeyelpp3»:^^ 
of co-opera.tive marketing the farmfrs. will undoubtedly 
get better-i price and will be. able .tp disppsp of their, pro¬ 
duct more easily. They will ais.Ojleam the st^dardiza,- 
tion of the prod-uce as to kind .and gr^iityl.t^ 
distrilration thereof to the marketf^. the regulation of its 
supply and the proper method of filing, and advertising 
all of which are still, not known to our farmer®. ' 

' In. the work of eo^peratiye,,marjketh3^|; thfee things 
ca» be demonstrated. First, ,ag??icwltur 9 j oprppera|iy| 
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marketing association creates a community spixit in any 
line they want to undertake ; second, it seiwes as an im¬ 
portant factor and as a medium in promoting agidcul- 
tui*al interest in any province or municipality by in¬ 
creased production and by the standardization of pro¬ 
ducts for the mai’ket; thix’d, the success and failure of 
each association primarily depend upon the kind of man¬ 
agement coupled with facilities. 

Aiuch has been said and written on the advantages 
of organising co-operative associations with encourag¬ 
ing, instructive and convincing sugge.stions. People 
read and realize all these advatages, but when they are 
put into practice it is surprising to meet so many obsta¬ 
cles and difficxiTties in persuading farmer's to engage on 
this profitable way of 'doing business. 

'A noted economist has said; “ Of all the classes of 
society the farmei^ are the most easily divided, the most 
reluctant to stand together for their common defence 
and the nromotion of their common inter'est. ” 

So far as I have ohseiwed, the following are some of 
the obstacles w^hich caxxse failxxx'es in co-operative mar¬ 
keting work in this country: 

1. The ignorance of proper method of marketing the 
product as a limiting factor in the dissemination of the 
value of co-operative marketing oi’ganization. 

2. The lack of business ability of the officers and 
frequent and systematic supervision and auditing of the 
aeconnts of Tlla association. 

3. The lack of economy as a cause of failures of 
co-operative organisations, especially those just starting. 
Oftentimes the officers forget to exercise all economy 
possible that what little income the association may gain' 
is also lost. 5rt is very essential for any young associa¬ 
tion that its expenses Ho not exceed the income. 

4. The general weakness of the co-operative spirit 
and loyalty of the members to support the society. 
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Evet-y member exercises his individuality, feels indepeh- 
dent and in cases where societies exist, the members do 
not look upon themselves in any other light than to throw 
his advantage and competition with each other in secur¬ 
ing pei*sonal interest to the society. 

5. Opposition .—^The question of opposition is close¬ 
ly allied to that of loyalty; for while loyalty is main¬ 
tained opposition is ineffective.—The Philippine Agricul¬ 
tural Review. Vol. XVII. Xo. 4. 
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Meteorologfical, Data—July— September 1925. 
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17,086 

1918 

4,834 

3,081 

1,653 

! 2,671 

2,162 

2,790 

2,067 

19,258 

1919 

4,769 

2,425 

1,582 

2,798 

1,851 

2,480 

1,556 

17,461 

1920 

6,285 

2,312 

1,665 

2,525 

2,532 

3,228 

2,148 

20,695 

1921 

5,67! 

1,968 

1,642 

2,629 

.1,949 

2,539 

1,610 

18,008 

1922 

3,557 

1.841 

1,105 

1,593 

1,525 

1,522 

1,397 

12,950 

1923 

4,038 

2,780 

1.595 

1,934 

1,953 

2,137 

1.951 

16,388 

1924 

4,123 

2:827 

1,103 

1,789 

1,678 

2,146 

1,664 

15,330 

i 
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EXPORTS OE AGRICULTURAL AMD I OREST 
PRODUCTS. 

Below will be found a list of the A-gricultural and 
Eorest Products of the Colony exported during the first 
nine months of 1926. 

The corresponding figures for the same period during 
preTious years and the average for the same period for 
seven years previous to ihat are added for convenience 
of comparison. 


Product. Average 1916-22. 

1923. 

1924. 

1925. 

Balata, cwts. 

Cattle-food (Molascuit)] 

4,419 

4,519 

6,174 

4,872 

tons ) 

1,108 

292 

644 

861 

Cacao, cwts. 

96 

None 

None 

None 

Cattle, head 

263 

806 

252 

429 

Charcoal, bags 

86,324 

38,351 

31,502 

22,653 

Citrate of Lime, cwts. 

245 

None 

None 

None 

Ccroonnts, thousands 

1,775 

1,934 

1,257 

963 

Coconut Oil, gals. ... 

13,987 

21,449 

17,405 

20,815 

Copra, ewts. 

1,094 

4,968 

18,611 

10,552 

Coffee, cwts. 

Essential Oil of 

4,013 

4,559 

4,579 

5,231 

Limes, gals. ... 
Firewood, Wallaba, | 
etc., tons r 

291 

None 

90 

90 

5,787 

5,861 

5,132 

4,607 

.Gums, lbs.' ... 

2,173 

2,588 

708 

477 

Hides, No. 

4,769 

4,580 

7,174 

7,620 

Kola-nuts, cwts. 

. 7 

None 

None 

None 

Lime Juice, gals. ... 

6,064 

3,581 

3,361 

5,474 

Lumber, ft 

161,436 

94,121 

93,508 

111,256 

Molasses, gallons ... 

47,781 

25,303 

302,046 

527,272 

Pigs, No. 

239 

268 

270 

688 

Railway sleepers, No- 

10,517 

6,716 

11,802 

30,591 

Rice, tons 

7,193 

8,468 

2,557 

4,880 

Ricemeal, tons 

65 

None 

None 

None 

Rubber, cwts. 

82 

12 

3 

24 

Rum, gallons 

2,098,185 

273,371 

641,149 

900,693 

Sheep, head ... 

33 

26 

85 

10 

Shingles, thousands 

1,759 

903 

932 

1,202 

Sugar, tons .. 

57,384 

54,897 

51,620 

59,600 

Timber, cub, ft. 

74,797 

100,296 

135,095 

146,975 
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NOTICE TO AGRICULTURISTS. 


POST OFFICE SAVINGS BANK. 


A cash balance is a hall mark of the good farmer ; it 
is also an essential of progress. It means, also, indepen¬ 
dence ; for a well established balance in the Savings Bank 
does away with the discomforts and dangers of obtaining 
credit in order to plant and reap one’s crops, and later 
the attendant evil of being compelled to sell the produce 
at a disadvantage. Eemember that no profits are made 
by the Government on the moneys deposited in the Post 
Office Savings Bank as this Bank is intended solely as an 
aid in the practice of economy and thrift also— 

Deposits are absolutely safe. 

Any person may open an account. 

A married woman may deposit in her own 
name. 

A minor at the age of 14 may do so also. 

Interest is paid on deposits up to $2,500. 
The rafe of interest at present is 3 per 
cent. 

A depositor may withdraw or deposit money 
at any Post Office. 
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A MESSAGE TO FARMERS. 


The two articles “ Food Plants of British Guiana ” 
and The Preparation and Cooking of Locally Grown 
Vegetable Foodstuffs ” which appeared in Vol. X, Nos. 
3 and 4 of this Journal, have been revised and repub¬ 
lished in this number by special request. At the time 
these articles were written (1917) the Colony was 
suffering not only from the high cost of foodstuffs hut 
also from an actual shortage of certain articles of food. 
This state of affairs should have acted as an incentive 
to our farmers to extend the cultivation of fruit, vege¬ 
tables, grains and pulses, at least to the extent of 
making the Colony self supporting ; instead of which 
we find that to-day, in so far as production is concerned, 
we are in the same position as that we held before the 
War. The average annual value of such imports as 
fresh and dried vegetables including onions and garlic, 
fresh fruits, beans, peas and lentils is in excess of half 
a million dollars, a large proportion of these imports 
being from our neighbours in the British West India 
Islands and Dutch Guiana. The statement by the 
writers of the original article still holds good that 
“These if planted in sufficient quantity under suitable 
conditions and properly tended would not only render 
this colony independent of any external supply of 
vegetable food but would leave a large surplus for 
export to other countries,” 






In October 1919 tbe Government started the 
vegetable products factory in order to induce farmers 
to increase tbe area under maize and to establish a 
better market for their rice and pulses by converting 
them into flour. The products from aU these were 
excellent, but in spite of the considerable amount of 
energy and moneys devoted to the working of the 
factory, it had to he closed down after three years’ trial, 
owing* to the impossibility of obtaining sufficient 
supplies of corn or of pulses to keep tlie mill in work¬ 
ing for more than a few months in the year, and also 
on account of the high prices demanded by farmers for 
their crops. 

In recent years Government has spent considerable 
sums of money on improving the drainage of the coast- 
lands of the colony, and farmers are now assured that 
their crops will not be destroyed by floods as occasion¬ 
ally happened in the past. This should certainly give 
them encouragement to extend their cultivations as far 
as their finances will permit. It is possible that lack 
of capital has been the main factor in preventing our 
farmers from attempting to raise crops which they 
have had no previous experience in cultivating. On 
this account we strongly advocate the proposed estab¬ 
lishment of an Agricultural Loan Bank, and should 
this proposal meet with the approval of Government, 
it is for the farmer to show by increased production 
that he is ^ worthy on this occasion of the confidence 
placed in him. 
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AGRICULTURAL SHOWS. 


By A. A. Abraliam, Horticultural Superintendent. 
VIOTORIA-BELFIELT) AGRICULTURAL SHOW. 

The Victoria-Belfield Agricultural Show was held 
on the 6th October, 1925. The show was disappointing 
from the paucity of its exhibits and led one to conclude 
that it was confined to Victoria and Belfield alone, with 
a small competition from Buxton. It seems never to be 
taken into consideration by villagers and farmers that 
shows are organized and encouraged by prizes as an in¬ 
centive towards the extension of agriculture both in re¬ 
gards to field production and the preparation of the 
products. 

This was the tenth show held at Victoria, and na¬ 
turally one looks forward to these shows as a criterion to 
progress both in respect to quantity a nd ^ ttality. From 
an agricultural point of view, there was certainly a lack 
of enthusiasm towards the success of the show. As a 
matter of fact, exhibits were not handed in until the 
morning of the show. 

Exhibits of the minor industries of the Colony such 
as Rice, Coffee and Cacao were very few. Of Sugar-cane 
there were only two exhibits. The display of Coffee and 
Cacao from the West Bank, Demerara, which was al¬ 
ways a feature at the East Coast Shows, was entirely ab¬ 
sent. 

This Show was held under the Distinguished Patron¬ 
age of E. M. Walcott Esq., P.R. who made some encour¬ 
aging remarks in reference to the efforts of this Depart¬ 
ment to instruct, stimulate and render valuable assist¬ 
ance in the several districts of. the Colony; and the 
speaker urged that the Department must have the 
co-operation of the farmers in its endeavours in order 
to show substantial results. 

Class ‘A’. There was one exhibit of fruitplants, and 
this did not even merit second prize. 



Class ‘B’, Fmit section: This was the poorest repre¬ 
sented section. The only exhibit which _ deserved any 
special mention was that of Coconuts, which were plac¬ 
ed in this class. The specimens were of good com¬ 
mercial standard, in view of which, extra prizes were 
given.' ^ - / '' - - - ■ ’ ■ ■ 

Class ‘O’. Vegetables. The exhibits in this class on 
the whole were satisfactory from the point of view of 
(Quality. Pumpkins, Tams, Cassava, Tannias and Eddoes 
made up the major portion of this class. The Plantain 
exhibit was very poor, also Tomatoes. 

Class ‘D’. ^Economic Products. It is safe to report 
that only one-half of the entries which were displayed 
last year, was staged this year. The standard of the 
Guava jelly and local jams has certainly improved since 
the farmers competed in 1924 for extra prizes offered by 
the local committee of the Wembley Exhibition. 

Class ‘E’. Poultry. The exhibits were of the ordin¬ 
ary or creole/ishfta*#. Very little care was taken as re¬ 
gards preparing the birds for competition. 

Gloss ‘F’. Qattle. A fair type of cattle was shown, 
andbetter care taken with the animals in presenting 
them for competition. - 

. Needle and Fancy Work. Even in this 
class there was an absence of keenness. The embroidery 
and fancy work shown were adjudged commendable. 
No plain needle work was exhibited. 


WEST BANK FARMERS’ JOINT AGRICIJL- 


The West Bank Farmer’s Second Joint Agricul¬ 
tural and Indpstrial show was held on the 27th 
October, 1925. 

The Show was held at Stanleytown Village this 
year and it was anticipated that by the change from 
Bagotville it would increase the number of exhibits and 
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thereby the importance of the Show. This object was 
not achieved, as the Show did not come up to the 
standard of the one held at Bagotville on the 28th 
October last year. 

This Second Joint Show, however, was of a decided¬ 
ly better standard than that of Victoria-Belfield held on 
the 6th of the same month, both in respect to keenness 
and the number of exhibits. 

Class ‘ B, ’ Fruits :—In this section there were 194 
exhibits. Sweet Oranges were shown on a very large 
scale, there being 37 exhibits; and deserve special 
mention as regards quality. Shaddocks and Grape- 
Fruit were also good. There were no exhibits of the 
fruits mentioned on the Prize List, and others which 
were entered for competition, such as mangoes, 
Granadillas, Mammee Apple, and Guavas were exceed- 
ingly poor. Probably this was due to the trees not 
being in bearing at the time, coupleS with the dry 
weather being experienced. 

Class‘0,’ This was a very disappoint¬ 

ing section as regards the quality and number of 
exhibits. This class was the poorest section of the 
Show and would lead to the conclusion that probably 
the present long spell of dry weather greatly retarded 
the progress of growing vegetable crops. 

Class' B,’ Fconomic Products :—This section was 
well represented and was the redeeming feature of the 
Show. Creole Coffee, for which the Canals are noted, 
was well displayed and of very good quality. Cacao 
Pods, Beans, and prepared Chocolate ranked next in 
importance and these exhibits were also good. There 
was more competition in regards to padi and rice 
at this Show than that held at Victoria. The Starches 
and Meals were plentiful in number and well prepared. 
The excellent quality ot the coconut oil exhibits 
attracted much attention and received favourable 
comment from the commercial gentlemen who were 
present. 

Class ‘F.’ (7ffl/^/6:—This section was small, but Sm 
exhibit of fair type of cattle was shown. 
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Clms ‘G.’ Foi^est Products :—There was only one 
Palm Oil which was awarded 2nd prize. 

The Show was opened by Mr. A, P. G, Austin, 
Manager of the Colonial Bank. 


MAHAIOONY AGRIOULTUEAL, INDUSTRIAL 
AND LIVE STOCK SHOW. 


The second Agricultural, Industrial and Live Stock 
Show was held at Mahaicony oh the 25th November 
1926. 

This Show was not up to the standard of the one 
held last year both in regards to the number of exhibits 
and in its educational value. Compared with Shows 
of the other districts, it was, however, of a higher 
standard than either the Show held at Victoria on the 
16th October, or the one held at Stanleytown on the 
27th of the same month. 

The primary object of the holding of Agricultural 
Shows, which should be borne in mind by Agricultural 
Associations and farmers, is, that in addition to the 
exhibition of farm crops and their by-products, they 
should lead, by competition, to increased production of 
better agricultural produce. 

Judging from the number of exhibts shown in 
the Vegetable Section it is evident that very little 
vegetables is, at present, being produced on the East 
Coast. This, however, may be partly due to former 
floodings complained of by the farmers, and to being 
hampered by the effects of the present continuous dry 
weather. There were only six exhibits of Plantains 
andthe specimens were very poor. The most satisfac¬ 
tory exhibits in this section were Sweet and Bitter 
Cassava, Eddoes, Tannias, Buck Yams, and three 
exhibits of Sweet Potatoes. There was only one exhibit 
of Black Eye peas, which was awarded a special prize 
with the hope that it would be an incentive to extend 
the cultivation of this variety of legume. The sample 
was excellent. There were ten entries for the “ Best 
Basket of Mixed Vegetables.” In this lot there was 
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keen competition. This was, however, no criterion 
that the vegetables were grown by the exhibitors; as a 
collection of these can be made by purchase. There 
were only two exhibits of Pumpkins. There were no 
exhibits of tlje following;—Tomatoes, Breadfruit, 
Onions, and G^iit Plantains. 

The Fruit Section, too, was not very encouraging. 
No doubt, the present dry weather is somewhat respons¬ 
ible for the dried up and shrivelled appearance of the 
Citrus fruits. Sapodillas, which w'ere a noted feature 
both as regards size and sweetness at last year’s Show, 
were exceedingly poor this year. There were two 
exhibits of Golden Apples, and two of Limes. The 
Golden tipples were fair, but the Limes poor. No 
exhibit of Avocado Pears was shown this year. 
There were nine exhibits of Sweet Oranges, and those 
which were awarded prizes were the produce of farms 
in the Canals, West Bank Demerai’a Eiver. There 
were only three exhibits of coconuts this year, but these 
however, were very good specimens. The exhibits of 
Padi, five in number, were very fair, and showed that 
some progress is being made to produce a good product. 
There was a total of 145 exhibits in this section. 

Class ‘C’ Economic Section: This section can, 
somewhat, be always relied on in making a show. The 
makers of Starches, Meals, Guava Jelly, and Colonial 
Pickles are becoming expex'ts in preparing these com¬ 
modities. It is a striking feature that these persons are 
residents of Victoria, Belfield, Golden Grove and 
Nabaclis. Although there were no exhibits of Guavas 
there were nine of Guava Jelly and six of stewed Guavas. 
Much improvement has been made in respect to the 
quality of the jelly and the method of exhibiting. 

The Canals coffee-growers took a very keen interest 
in the coffee competition. There were six exhibits of 
Creole Coffee and five of Liberian. The samples were 
very good and carefully prepared. The exhibits of 
White and Brown Rice were of very good quality. 

Class This was a very poor seetion, 

being much below last year’s standard. No special in- 
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terest 'was shown and practically no competition. The 
exhibits were as follows, 1 Milch Cow, 1 Heifer, 1 
Bull and 2 working Steers. 

This Show was opened by Mr. J, Wood Davis. 


REPOET ON EAST COAST, CANE-FARMING 
COMPETITION. 


Botanic Gaedens, 

Georgetown, 
16th November, 1926. 

Sir, 

We have the honour to submit the following 
report on the results of the judging of the East Coast 
Farmers’ Competition Plots at Buxton-Friendship, 
Victoria, Nabaelis—Golden Grove and at Beterver- 
wagting—Triumph, which was held on the 10th, 11th, 
12th and 13th instant. 

’Friendship. The plots entered at this 
section consisted chiefly of plantains, with some cassava. 
There were four (4) entries at Buxton and four (4) 
at Friendship. The plantains have been growing on 
the beds for a number of years and do not appear to 
have received any careful cultivation for some time. 
They have been allowed to sucker profusely without 
control, thereby affecting the proper development of 
the produce. The soil, too, is worn out from repeated 
cropping of root-crops in former years. This is appar¬ 
ent by the stunted growth of many of the plantains 
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seen. Apparently no special efforts have been made to 
improve or maintain the fertility of the soil by mulch¬ 
ing and the cultivation of legumes etc. Under the cir¬ 
cumstances we are unable to recommend any of the 
plots in this division for prizes. 

Victoria—Nabaclis and Oolden Grove. Of the 
eight entries submitted for judging in this section, two 
were withdrawn on the day of inspection. The farmers 
whose plots were judged have paid careful attention to 
the cultivation of their crops, and have put into prac¬ 
tice agricultural advice given them. Their crops are 
unfortunately suffering severely from the continuous 
dry weather. 

The following table gives the results of the judging 
at this section, the awards being made under the follow¬ 
ing headings. 

Condition of cultivation and tillage 50 marks 

Condition of drainage 50 „ 


100 


!Name. 

Village, 

Crops. 

General 

Cul’’v’ion 

Drain¬ 

age. 

Total 

Prizes. 
$ c. 

Prince Cliffy 

Victoria 

Cassava 

4o 

40 

85 

15.00 

Hamlet Collins 


Mixed 

50 

30 

80 

12.00 

Thos. Cliffy 



40 i 

35 

75 i 

10.00 

Bobt. Benn 


Cassava 1 

30 

1 35 

65 

5.00 

G. Cookfield 

Nabaclis 

Mixed 

45 

1 45 

90 

1 18.00 

A. C. Baptiste 


1, i 

40 

' 40 ! 

i , , , 

80 

. 

112.00 

i 


Beterverwagting — Triimph. We regret to report 
that farming at this section has declined. The entries 
last year were six (6), this year only five (6) plots 
were entered, and of these, two were struck out on 
account of their neglected appearance. The results of 
the judging at this division are as follows 









Tillage, j 

Crops. 

General 

OnFv’ion 

I)rain- 

age. 

Total. 

Frizes. 
$ c. 

M. V. Fernandes 

Triumpb 

Mixed 

40 

40 

80 ■' 

12.00 

Chas. Rodney 

B’verw’tiug | 

,, 

40 

35 

75 j 

10 00 

Samuel Andries 

” i 


35 

30 

■ 65 

5.00 


■We have the honour to be, 

Sir 

Your obedient servants, 

(Sgd.) A. A. Abraham, 

Horticultural Superintendent. 

C. 0. Dowding, 

Res. Agl. Instructor, E.C. 

H, B. Pkance, 
Agricultural Assistant. 

Director of Science and Agriculture. 


THE DURABILITY OF GREENHEART. 


By M, S. Mackay, Assistant Conservator of Forests. 


In July 1916 Mr. 0. J. Humphrey, Pathologist to 
the Forest Products Laboratory, Madison, Wisconsin, 
published a most instructive article *entitled “ Tests on 
the Durability of Greenheart”. In this paper he gave 
tabulated results of his experiments in infecting the 
heartwood and sapwood of Greenheart with various 
wood-detroying fungi. The great durability of this 
timber is well-known, and Mr. Humphrey attributes it 
tOjtwo factors;—■ 

(i) The presence of tyloses, stuffing the vessel 
or pores and rendering them more difficult of 
penetration by the fungus mycelium. 

(ii) The presence of certain alkaloids in the 
wood, with some preservative effect. 

* •* Tests on the IhiraMlity of Greenheart’* “Mycologia” Tol, TIL No.4. 
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The presence of alkaloids has been proved, but that 
they have any preserving effect on the timber still re¬ 
mains uncertain. The presence of tyloses does not appear 
to be constant. In that magnificent manual “ Timbers of 
Tropical America ” Professor Record and Mr. 0. D. Mell 
make no mention of tyloses in the vessels of Greenheart 
wood. Gum however does occur in the vessel and this 
mpy have some effect in the preservation. Whatever the 
reason may be the fact remains that Greenheart main¬ 
tains its world-wide reputation for extreme durability, 
Mr. Humphrey submitted test blocks of Greenheart to 
the action of 24 different wood-destroying fungi, and 
found the heartwood to be very highly resistant and, in 
the majority of cases, practically immune, notwithstand¬ 
ing the fact that the fungoid organisms grew luxur¬ 
iantly in the tubes containing the test blocks. 

In 1916 Mr, Humphrey published the first of a series 
of papersf on the relative resistance which different 
American timbers offer to different fungi. In this ar¬ 
ticle he gives the results obtained from flask tests on 
conifers. The work was begun at the Eorest Products 
Laboratory about 3 years ago, on material collected from 
all parts of the U.S.A., and both heartwood and sap- 
wood were secured whenever possible. Tests were car¬ 
ried out on 28 species of conifers, using only one 
specimen of wood for three different test periods. 
The very destructive and vigourously growing 
fungus, Lentinus lepideus Fr., abundant on conifers 
over almost the whole of the U.S.A., was selected for 
this first series of tests on account of the vigour with 
which it rots many species of conifers in nature. 

Without going into the method used by Mr. 
Humphrey, or the minor details of his experiments, a 
table of his results, showing the different effects on the 
different timbers after one year’s submission to the 
action of Lentmus lepideus will suffice to give some 
idea of the great superiority of Greenheart. 

t “ I'a-boratory Tests on the Durability of American Wood” -1< 
“Myeologia" Vol. VIII. lSro.2, March 1916. 



Kind ot‘ Wood. 

Oven dry Weight 
in Graiibs. 

.IjOSS 

in 

i Remarks. 

Before 

test:. 

After 

test. 

Weight 
per cent. 

Eastern Hemlock 

7,85 

3.17 

59.6 

Friable when dr) 

Mountain Hemlock 

8-61 

3,08 

64.2 

... 

Western flemlock 


3.08 

2,27 

61.2 

... 

Englemann Spruce 


68.6 


Stika Spruce ... 


1.63 

62.4 


Bed Spruce ... , 

7.07 

2,30 

6 / .5 


White Spruce 

5.62 

1.70 

69.8 


Grand Fir 

7.10 

2.12 

70.1 


Noble Fir 

7.58 

2.25 

70.1 


European Larch 

7.88 

4.50 

42.9 

Well rotted. 

Westem Yellow Fi ue 

7.60 

3.35 

55.9 

Friable wdien dr> 

Lodgepole Fine 

6.93 

11.42 

2.47 

64.4 

Longleaf Fine 

5.59 

51.1 

Seriously rotlcMj 
sununer woodi 

Shortieaf Pine 

12.25 

9,72 

20.7 

Table Mountain Fine 

10.22 

6.17 

39.6 

Friabk'- when drj 

Norway Fine 

8.00 

2.45 

69.4 

White Pine ... 

6.71 

6.12 

8.8 

SlighOy rottfai. 

Sugar Pine ... 

6.06 ! 

2,55 1 

57,9 

Friable when dr.^ 

California Juniper 

10.66 

10.31 

3,3 

Slightly affected'. 

Bigtree 

7.07 

4.69 

35,1 

Seriously rotted. 

Greenlieart ... 

17.16 

17,12 


N ot a {)preciab]y 


The percentage loss in weight of Greenheavt was 
below five per cent, and is not given as they may lie 
within the experimental error. Douglas Fir, Pitch Pine 
and several other species became too wot during the 
experiment for a fair test to be made. 

With these figures before one it is depressing to 
think of the number of uses to which American lumber 
is put in Georgetown; in perference to Greenhcart tim¬ 
ber for which British Guiana is the world’s only source 
of supply. It seems unreasonable that people should 
have their wood imported from afar when vastly 
superior timber is to be found almost at their doors. 

It is hoped that Mr. Humphrey will soon publish his 
tests on American timbers and give to the timber world 
the added knowledge consequent on his most thorough 
and pains-taking researches. 

One may confidently expect, however, that these 
researches will uphold, if not materially strengthen, the 
claims of GEEENHEAET to be durable above all other 
timbers. 
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AGEICULTOBAL EESEARCH IN RELATION 
TO THE COMMUNITY.* 

It is a common roproacli that agriculturists have 
not made tlie same nse of science as have those engaged 
in the other great industries—that farming is still a rnie 
of thumh process carried out by methods which have 
their origin in the dai'k backwai*d and abyss of time. In 
some respects t1ii.s is indeed true. One has only to read 
Cato or Columella to realize that the Italian peasant of 
to-day is working and living in very much the .same ^yay 
as his Roman forebears, and even the more highly orgau- 
i.sed farming of Great Britain or Denmark or Holland is 
carrying on many of the essential operations of cultiva¬ 
tion on lines that were laid down by the first great 
civilizers—the Romans. It is easy in fact to trace mod¬ 
ern ag^'icuKiire to a. Roman ance.stry; in Britain, for 
exarai'le, hy the. trans-plantation from the fifteenth cen¬ 
tury onwards of the traditions and practices that per¬ 
sisted through tlie dark ages in the Low Countries, 

None the less progress has taken ]>lace and scientific, 
development is going on. Under medieval systems of 
ogT*i(‘iilture the yield from England’s land was of the or¬ 
der of six to eight bushels of wheat to th(‘ acre.. 

Latterly we have seen the yl<‘ld creeping up a little 
throngh the introduction of heavier cropping wheats— 
the prodvici.s of .Mcientific research. 

Great are the achievements and still greater the 
possibilities of agricultural research, l)Ut we must recog¬ 
nize that there are limitations to the effect of science 
upon agriculture which do not hold for the other indus¬ 
tries. In the first place, in agriculture we are dealing 


* Ail address deli vered by Sir A. P. Hall before the Graduate Skihootof tl*« 

1J.8 Pojmrtmeut of Agriculture,, 192S, ' 



14 


Titli a living organism and the amount of control that 
we have obtained over plant or animal, over that stul>l)oru 
essence we call life, is far less than we can exercise o\xu‘ 
inanimate nature, over* iron or cement, or even the ether 
or the atom.... We see no way of growing throe or fouT' 
ci’ops a year under temperate climate conditions. The 
organisms we are dealing with will go through their cy¬ 
cle and you can not hurry them. When you start hust¬ 
ling you flncl you let in secondary tronbles of nil sorts. 

These limitations lit' in the nature of things, and 
though on looking hack we can count up the immense ad¬ 
vances that agriculture owes to the application of know¬ 
ledge we must not hope for sudden development or re¬ 
volutionary changes such as have been seen in flying or 
wireless telegraphy. In fact for the time being T am 
hound to say that agricnlture is actually surnu'ing from 
the rapid developments and scientific achievements that 
have distinguished other industries. T say this advis¬ 
edly and most solemnly. Agriculture is the fundamen¬ 
tal industry, because we must all be fed, and yet you 
cannot, point to any part of the world where a.g:ricnltur- 
al wealth is being turned out and find the prodncers in a' 
flourishing condition. 

The only hope I can .see at present for large-scale 
production, for organized industry on the laud, lies in 
the advances that science can make. It is researcli alone 
that will enable the big agriculiiiral hnsiness (o com|)ete 
with the excessive laltour of the one-man farm, to pji.y 
wages and give conditions of life to its work-rnen equal, 
to those prevailing in the urban indnstnes. It hecomes 
then a matter of the first impor't to the growth of eivili- 
zation itself, not merely to agrieulture, that agrieultnral 
research should be encouraged. 

We may consider resear'ch from two points of view. 
In the first p'la.ce, it is an intellectual affair carried out 
by the individual in response to the insatiiihle curios- 
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ity of the reinJ about its surrouiulings and its (nrix exis¬ 
tence. As sucJi, it proceeds from an artistic impulse, 
it is not under control and it is not amenable to consid¬ 
erations of utility. Just as some men must write poems 
or paint or make music, as other men find themselves 
compelled to speculate, to become philosophers or meta¬ 
physicians, so similarly the class of men we are consider¬ 
ing must investigate nature. 

So far I have only been considering researcli from its 
intellectual side as a response to man’s curiosity, but the 
nineteentli century proved it had also a practical side 
inasmuch as it led to an enormously increased control 
over tlie forces of nature. I need not sing tlie praises 
of what has been effected by steam, by electricity, by 
modern medicine; willynilly the results are being incor¬ 
porated in onr daily life. Researeh leads to efficiency, 
and efficiency is a moans of making money. The modern 
state must cultivate research if it is to become efficient 
and Survive in the world’s competition; hence all are 
agreed now on the endowment of r’esearcli, and since in 
farming there are no great business corporations agri¬ 
cultural research' must for many years to come be main, 
tained by the sta te. ’ 

If then, research is to become of such importance 
to the. state, it lielioves us to ensure conditions for the 
resea,I'cli worker under which discoveries arc likely to 
be prodnccd. 'I’o do this properly we must understand 
the psychology of the investigator. Tf it is trne that 
research, like ai*t, grows by a process of intuition, we 
can no more organise if into existence th'an we can 
organize the output of poetry. Nor are we likely to 
obtain it by a system of prizes, of rewards, commensur¬ 
ate to those obtained in tlie great professions, in indus¬ 
try or commerce. What wo can do is to contrive shel¬ 
tered places in our community in which' research' work¬ 
ers can live. We can not guarantee results, but we may 
wait in faith because, as "we have said, the impulse to 



IG 


make discovevies is finuTamenfal in mail's mind Korn 
the slielter-ed places in which the research worker can 
live are, the nniveisities. 

One last iwrd, the state mast have research in ov‘der 
to obtain efficiency, hut does mankind really care aliont 
efficiency? At bottom man doeii not, he winds to “loaf 
and possess his soul.” Efficiency is a beautiful word, 
but efficiency to what end? If pursued for its own sake 
it may become a eiirse.—»Sfcic;ice, 


KESUME OF MINUTES OP IMEETINOS OP THE 
BEITISH GUIANA SUGAR PLANTERS 
EXPERIMENT STATIONS COMMITTEE 
FOR OCTOBER AND NOVEMBER, 1925. 


The Committee met on Monday, ih(‘ 2(ith October, 
1925, when the following were pre.seut:—Sir John 
Harrison, Chairman; The Hon. ^V. M. B. Sliiidds, Messi-s 
E, Strang, D. Clark, R. P. Daggett with the Snperiu- 
tyndent and Secretary. 

. The nionthly statement of receipts and expemliture 
having been passed, the Chairman mentioned that owing 
to the strict economy exerciswl at; the Station, the ex¬ 
penditure was considerably less than estiiiial(‘d. Some 
discussion ensued as the object, for wliicti the station 
was comlncted. The meet lug again decided that the 
station was primarily for the raising of seedlings u'itli a 
view of obtaining a better cane than the D.fi25 ami th:d 
work in connection will mechanical tillage could he con 
dieted on the estates wliere Ixdter faeiiities ofTeri'd. 

Tim Superintendent stated that almvd .‘in to ID of 
the seedlings produced in 1922 showed promise. Arrows 
were being collected from these and would lie sown in 
dne course. 

The Committee met again on the 22rd November 
when the following attendedSir John Harrison, 
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(liairman; Hon. W. M.. B. Shields, Messi»s. G. E, 
Andei-soji, R, Slians', A. E. Craig, W. S. Jones and the 
Snpoi'iIIteinlen i a nd Secreia rr. 

'The (’liiiirinan read [MH-tions froni Mr. Sloehdale’s 
spcecli. ill the “Ceylon Observer” relati ve to the estalilish- 
numt of a. Tea Keseareh Justitute. At the reipuest of l,he 
members [.resent the Chairman promised to have ex¬ 
tracts l,vi»ed and circulated to them. 

I'lie rcjiorts of the Sii[)eriutenden(, Chemist and 
Field .yanager ]ia\iiig been circulated were discussed. 
The estimates of expenditure at So[)hia for Aoveinher 
were a[»[»roN'ed and tin; inoidlily statement of rec.eipts 
and expenditure noteil. As regards the weather, the 
Chairman remarked that the indications were for a [iro 
Jong(‘d drought, lie liad recently convpiled an Abstract 
of the Ohserval ions on the Climate of Britisli Guiana 
from l.SIti to (.late and would send coides to each of the 
members. * 

A letter from the Field Manager to the ISuperiutend- 
ent eoiieeriung- tlie condition of tops sent to Bin. Anna 
Begina was noted; the Chaii-maii [iromised to deal xvith 
the matter at the meeting of the Esse([ueho Laud Settle¬ 
ment Committee that day. ' 

The (himmli tec decided witli regret to dispense with 
the service.s of its Field Manager, Mr. J. P. Bastiaans, 
the latter hav ing become incapacitated through ill health. 
He ^yas granted an extension of three months half pay 
leave to the end of December. 

The Cliairman mentioned that he had recently pre 
pai’ed certain information for the use of the East Indian 
Immigration Commissioner which might be of interest 
to themen)ber.s, and promised to have copies made for 
circntalion to (hem. 

Tlie Superintendent was granted one month’s leave 
of atisence to go to Barbados in March for the benefit 
of his health. 

The Chemist was gi'tuited similar leave in Deceinhei*. 
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POOD PLANTS OP BRITISH GUIANA. 


By Sir John B. Ifarrison, G.M.G., M.A., Dircdor; nnd 
the late C. K. Bancroft, AI.A., F.L.S.; Afssistant 
Director, of the Department of Science and 
AffrhuUure. 


This colony lying between latitude 0“ 41' N. tiud 
8° 34' 22" N .,1 has a deivtli. ll-om Nortb to Soutli of about 
5(J0 miles, a seaboard of about 270 miles aud occupies iu 
tlie. uortb-east of South America au area approximately 
equal to that of Great Bi’itain. 

The chief agricultural industries are sugar, rice 
cacao, coffee, coconuts, rubber; limes aud grouud prt>- 
visions. The principal exports derived from these are 
sugar and its by-products trum, molasses and mohis- 
cuit) rice, coffee and coconuts. But in addition to the 
plants from which this produce is obtained there are a 
large number of species well suited both to the soil {ind 
the climatic conditions of the colony, wbidi would re¬ 
pay cultivation on a much lurgei' scale than exists in 
the colony at the pre,sent time. British Giiianu imports' 
large quantities of foodstuffs of vegetabb; origin, pro¬ 
minent among which are grain and fhmr, ground pro¬ 
visions of various kinds, more partknilarly potatoes, 
both ordinary and sweet, pulses, fruit; (-attie foods; etc. 

In the following pages of this article will l)e given 
a^ list of the food plants occurring in British Guiana 
with short notes on their uses. These, if planted in suf¬ 
ficient quantity under suitable conditiong and ])roj,erl,y 
tended would not only render this colony indepeTid- 
eat of any external supply of vegetable foo<l, but would 
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leiivti a >siii-pliis 1‘of c\']»f>vt to oIIk'I* coiin(.i'i<-s. ^J'lie 

])]iiiits aj-o dealt ■wiili iiiidei* 1\v(» lioads, I'i.:'., 1.. t'lrdd 
(liops, V('.a,'(:‘tul)l(! and Miseellaneovis I'lants, iviid II. 
Fraita anil Spices. 


BXPliMSsiON OP POOD VALDE. 

The dillerence iu the capacity of diflerent foods 
for yielding lieat or energy renders it desirable to ex¬ 
press the fuel or food value of each either in terms of 
an absolute unit, as the calorie, or in tei'ins ol an ar¬ 
bitrary expression dependent on,the relative propor¬ 
tions in which the nutritive constituents are present. 
In the former case the fuel value is the amount of heat, 
expressed in calories, eipiivalent Lo Lh(j energy which 
could he obtained if all of the nutrients present were 
tlioi'oughly digested. Tlic latter are usually expressed 
as ‘‘Nutritive .Eatio” (N.E.) by whieli is meant the pro- 
poi'tion that the sum of the starch or caa'bohydi'ute con¬ 
tent and two and a half times the fat content bears to 
the crude protein content taken as unity, 

“ Fat Ratio” (E.R.),thc proi^ortioii that the starch or 
carbohydrate content bears to the fat content taken as 
unity, i.e., ; “ Food Units ” (F,U.) the sum of .. 

the starcli or carbohydrate content added to two and a 
half times the sum of the fat and protein content, i.e., 
Carboliydra/te ('Fat 'Frutein). 

The value of a calorie in terms of Rubner’s units 
(R.C.) is obtained by multiplying the sum of the Pro¬ 
tein and Cardohydrates dy 4,1 and adding the result 
to the Fat multiplied by 9.3, i.e., 4.1 (Carbohydrate + I’roteiu) 

+ 9-3 Pat. 

iWherever it has been possible to do so the fuel value 
and the other values mentioned above have been includ¬ 
ed in this article. The most valuable of these expres¬ 
sions are the fuel value iif Rubner calories and the 
''^Nutritive Ratio.” 
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i'lKLD cnors, VEGETABI.K and MISOEIir-ANHOUS I’EANTS'. 

Aniseed : Teaymm anisum. An annual herb, native 
of Egypt, employed for garnishing disln-s, gi-o\vn in 
kitchen gardens, hut only in small quantity. It is pro¬ 
pagated from the seed, which may be sown in a bo.\; or 
pan. The young plants when strong enough may lie 
transplanted into a bed about si.v inches apart. 

Arrowroot: Marania arundlnuccn. A perennial iH*rb 
native of tropical America, growing to a height of about 
tliree feet, possessing ileshy rhizomes from which the 
arrowroot of commerce is obiuined. Altliongh it is not 
cultivated now in llrilisli (Jiiiana to any appiH'ciablc 
e.xtent, there was some fifteen years ago a cultivation of 
fair size on the tVcst ('oast of Ilerhice. The plant re¬ 
quires a light well-drained soil. A I'etnrn nmy b(‘ ex¬ 
pected eleven mouths after planting. The ihizonies con¬ 
tain about 2{}-‘2i}% of starch, hut little more than 15-1,Stb 
is usually recoverable, yielding 7 ew't. of arrowroot, per 
acre. Under very favourable conditions this witurn ina.y 
be doubled. 

The average compositious of the arrowroot jilaid 


and starch are:— 

Plant 


Stare li 

Moisture .. .. 


« 4 

13.() 

I’rotein ., 


* . 

.0 

'Fat .. 

.2 



Btareh, Bngah, etc. 



KI.(J 

, Fibre .. 




'Ash .. 

.h 


.1 

N.R. 

10.0 


O..^ 

F.R. .. ,. 



282.0 

ifti. .. .. .. 

;u.4 


88.0 

K-O. .. .. 

131. 


» 

Artichoke: Melianthus 

luhcrosus. 

The 

Jerusule 


ftrtichoke is the tuber of a porremiial sun-llower-like 

Itlaiit,'native of.Ctiiiada 'anif the niicldle of 'tke 
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l]iiiU!(.1 Slales 'il' Aiiierica. The tiil)ers may be cut to 
swingle eyes and planted like a potato.. Tlie plant re- 
((uires a frialde loamy soil for its smaaissl'nl cultivation. 
A crop can be obtained three moiitbs after plaating 
The composition of the tuber is; — 


Moisture 

• • 4 ♦ * 9. 

so.o 

Protein . ., 

. 

2.0 

.1 CU.I a , , , 

tharch, Hugar, etc. 

;; ;■ 

ll.dt 

Pit.re ' ' .. 

• ^ ft « » « 

2.0 

Ash 

. 

1.1 

X.lt. 


7.S 

b'.lt. 

*. .... . . 

28.8 

P.IT. 

• • • • . * 

20 . (! 

K.O. 

•. ♦. .. 

72. 

As]»aragus {A sparcnim 

ofticinaUs.) A 

lieren'uial 


erect herb, saitl to be indigenous to Europe and Asia, 
growing to a height_ol‘3-4 feet, cultivated for its Aoinig 
tender shoots. In kjtclieu gardens, on loose soil It makes 
a fair growfii, but the shoots seldom altuiu a satisfac- 
lory size. 

A«})aragn;-! lleaii—see lleun, Yard, 
llamboo: JUnithnm si>i), Tlie young shoots of some 
species ave used in making pickles atnl cliutuey. 

i’lie seeds of Hamhusa urtaulinncat, have been eim 
ployed in India on several occasions to substitute a de- 
licieiit- millet or 'rice crop. Their composition when 


li iisktMl is:— 

^loisliire 


* * * 

4' 4 P 

ll.O 

J:h‘olein 


*4 m 

• 4 «' 

11.8 

'Pat 


4 « » 

» . « « 

.0 

Slarcli, Sidgar, 

o!e. 

* * • 

« 4 4 

73.7 

Fibre 


:* *: * 

« ■ # » 

1.7 

Ash 


• * <> 

B ' * 4 

1.2 

■N.li. 

■» 

'• .«! *» 

« 4 4 

6.4 


t SiigHr, inuliu iinfl lovuliii, 
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r.R, ... ••• 122.8 

S'.!!, ... ... ... 1047 

■R.O. . -550. 

Basil: Ocr/mmn hasiUcum. Said to be native of ti e 
East Indies. Useful for seasonini,^ like sage or thyme. 
The seed should be sown in l)oxes and the young plants 
transplanted to a well-drained bed. 

Beans—Bonavist: Dolichos Lahlah. Annual or per¬ 
ennial twining vines. The most useful is a small annual. 
The beans are employed as a vegetable. 

Dholl: Fhaseoliis Mungo. The green pods and 
ripe seeds are eaten. 

Beans—Goa: Fmphocarpm tetragonolohns. A p(!r- 
ennial climber bearing fruit from 0-10 inches long, eacli 
with four wings. The pods when immature are sliced 
and cooked lilSj French or Kidney beans. Introduced 
into the colony from India. 

Guar: Cyamopsis psoralioides. A robust annual, 
probably native of India. The pods are employed 
in the same manner as the above. 

Kidney or French: Fhaseohis viiiguris. An 
annual, cultivated for its edible pods which are used a.s 
a vegetable when immature. Several varieties occur. 

Lima: Fhaseohis hmaliis. A robust annual, 
cultivated for its edible s(^eds. 

Scarlet Eunner: Fhaseohis muUiflorus. A peren¬ 
nial climber whose pods arc used like tlioso of tluj Kid¬ 
ney bean. 

Soya: Olycine Soya. A sub-erect annual herb, 
native of Southern Europe, cultivated for its edible seeds. 

Sword: Canamlia ensifornds. An annual climber, 
the ripe seeds and immature fruit of which arc employed 
as vegetables. 

Yard Long Dolichos sesquipedale. An annual 
climber sub-erect, with flexuose stems. The immature 
fruit and seeds are eaten as a vegetable. 

The above beans yield returns in from three to six 
months. They are the commonest beans suitable for 
cultivation in kitchen gardens in the colony. There are 
several others cultivated in tropical countries which may 
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with advantage he grown in ihis colonjs sncli as Sutri 
( Phaseolus ealmratns) Tepary {Phaseokis acniifolms), 
M.oth {Phaseolm aconiUfolms) Ngena {Phaseolus sp,), 
Horse {Dolichos hiflorus). Velvet {Siizolohkm ater- 
rimnm) Bambarra ( Voandsem subterranea.) 

The following table shows the composition and the 
food value of some of them :— 


IMMATURE 



BEANS. 



Kiduey. 

J3 on avid. 

Dholl. 

Lima. 

Soya, / 

^word. 

Moisture 89*8 

14*6-^12*1 

ID'S 

18*3 

16'3 

12*6 

]:*roteiu 2*4 

17*1—22*4 

22‘2 

197 

43*6 

25.0 

Flit ' *4 

1'4—2*8 

2*7 

1*2 

15*5 

2*8 

Starcli, Svif^uir etc. 1*8 

r)3*5—57'4 

54*1 

57.8 

21*0 

'18 6 

Fibre 4*S 

5*0-—6*5 

5*8 

4*3 

4*4 

7*7 

Asli ”8 

3*4- 3 7 

4*4 

87 

5*2 

3*4 

N.E. 1.2 

3*3-2*8 

2*7 

81 

1*4 

2*2 

P,R. 4*5 

38‘0—25*0 

20*0 

48*2 

1*4 

17*3 

F.U, 8*8 

99*8-4.22*3 

116*4 

109*9 

168*7 

118 I 

R.C. 21-0 

300*—351' 

338* 

329* 

409* 

328. 


Boulanger : Solammi Melowjena. An erect, her¬ 
baceous annual, 2-3 feet tall, bearing roundish-oblong 
purplish fruits, forming an important vegetable in tliis 
colony. Grown readily from seed. The plant requires 
a friable loamy soil. 

Bi’eadfruit: Arlocarjms inoisa,. A native of the 
Pacific Islands grown in fair quantity in the colony. 
An evergreen tree bearing large round fruits employed 
as a vegetable. The tree is best grown on a friable soil 
of good depth. Tho compositions of meal and flour 
made from the fruit arc as follows :— 



Meed 

Flour 

Moisture ... 

... 12.1-13.9 

14.3 

Protein 

... 3.6- 5.3 

1.0 

Fat 

... 1.3- 1.4 

.2 

Starch, Sugar, 

etc. 77,1-61.6 

83.8 

Fibre 

... 4.0-148 

.2 

Ash 

... 2.0- 3.0 

.4 

N. E. 

24.2-12.3 

84.3 

F. E. 

... 6.0-44.0 

... 419.0 

F U 

J3... g W ei « 

... 89.0-78.4 

86.8 

E.C. 

... 342. -287 

.... 390. 





Cabbage. Brassica, oleracea. A bieiinliil herb, 
native of Europe, grown as an annual for its succulent 
leaves which form a “ head.” The composition of the 
shoots and leaves is:— 


Moisture 

While. 

90.1 

Red. 

90.0 

Protein 

l.S 

1,8 

Fat 

*) 

« 

.3 

Starch, Sugar, etc. 

2.8 

2.5 

Fibre ‘ ... 

y.o 

4.0 

Ash 

1.2 

.8 

N.B. 

1 S3 

1.77 

F.Ii. 

14.0 

8.3 

F.U. 

7.B 

7,7 

ll.C. . 

21. 

20. 


Cabbage Palm : Oreodoxa oleracea. A tall erect 
palm whose immature inflorescences are used in the 
making of pickles. 

Calalu. Giant cockscomb: Qchma arislaki, var. 
major. An erect herb growing from feet high. 
The young leaves are employed as a spinach. It is said 
to be the best of all calalus. 

Green: Amarauthm viridis. An erect herb occur-* 
ring in two varieties, a larger and a smaller. The tops 
of the shoots are used as a spinach. 

Indian Kale: XanlJiosonui airooirms, A low- 
growing perennial. The young leaves are used as a 
spinach. 

Kale: Qolocmia nymiihaefolia. Similar to the 
above. 

Spanish: BhytokiGca ocfmidra. A succulent plant 
with a trailing stem employed as a spinach. 

Water: Colocasia antiquorimi. Similar to Kale. 

The compositions of the shoots of Indian Kale and 
Spanish Calalu are 


Moisture 

Indian Kale Spanwh Calalu 
... 89.4- 95.5 

Protein 

2.5 1.1 

Fat 

.8. .2 

Starch, Sugar, etc. 

4.0 1.7 
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Fibre 

1.1 

.3 

Ash 

1.6 

1.2 

N.R. 

2.0 

2.i 

F.E. 

5.7 

8.5 

F.U. 

... 12.9 

4.9 

K.C. 

... 36. 

13. 

Carrot: Xaucus Carota. A biennial 

herb, native 

of Europe, cultivated as an 

annual for its 

edible roots. 

The plant is best grown on 

a loose friable or sandy loam. 

Carrot roots have the following composition 

Moisture 

» • « » » « 

... 90.3 

Protein 


1.2 

Eat 

• • • 9 fl 

.3 

Starch, Sugar, etc. 


4.6 

Fibre 


2.6 

Ash 


1.0 

N.R. 


4.4 

E.R. 


... 15.3 

F.IJ 


8.3 

Il.O. 


... 26. 

Cassava: Mahihol tUlliss'ma. A i':crennial, W'oody 


herb, growing with an erect stem up to 9 feet in height, 
native of tropical America, cultivated for its tuberous 
roots fronx which bread, starch and other products are 
made. It is one of the principal sources of carbohydrate 
food in the colony. A crop is obtained in 0-8 months, 
and produces 4-8 tons of tubers per acre. There are 
two kinds, the “ l)itter ” and the “ sweet.” The former 
is more hardy and gives the higher returns per acre. 
The compositions of cassava and its products arc 



liouU, 

Mml 

67////it, 

* Kilfi 

Bmul. Star eh. 


Tapioca, 

Moisture 

,64'4 

11-4 

dried 

*6 

IC'2 1.5-8 

109 

■13.7 

Proteiu 

'1-4 

2*r 

1’3 

i-;i -4 


.5 

Fat 

'*4 

11 

11> 

-2 


‘3 

Stari‘b,Sagar,( 

4c.30’4 

fc'2-l . 

91*8 

81-9 83-4 

7(r0 

811 

Filire 

2-7 

1*8 

2*9 

4-8 ... 

Ol 

■ *7 

Ash 

•7 

" 1*0 

1*8 

1-1 -2 

2*7 

*7 

N.R. 

22-4' 

40'4 

73*7 

64-3 192-0 

2]7 

184*4 

F.R. 

76*0 

74*() 

5M 

131-7 417 0 

108-6 

28()‘3 

F.U. 

"" 34’9 : 

90*1 

99-9 

80-8 8S-6 

808 

: 86*0 

R.C. 

134 

SBB 

383 

348 345 

".333 

348 
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Celery : Aphm gmveol&ns. A biennial Iievi), native 
of Europe, cultivated for its leaf-stalks nducli are eaten 
cooked or uncooked. 

Ohrystoplune; SecMmn edule. A perennial climber 
bearing furrowed fruits, 3-4 inches long, employed 
when immature as a vegetable. 

Corn. Guinea: SorgJmii vtilgare. An annual grass, 
native of India, extensively cultivated in the West 
Indies but only in very small quantity in British 
Guiana. The high food value of the grain renders it 
an important article of food in several countries in the 
world. A good average return from an acre is 50 
bushels of grain. It gives a crop in about five months. 
Altliougli ij 3 will give good returns on a wide range of 
soils, it thi'ives best on a loose finable one. An .av('rage 
composition of the grain is- 

Not Ilnlled. Ilnlled, 
Moisture ... ... 10.5 ]2.0 

Protein ... ... 7.5 8 0 

... ... 1.6 2.0 

Starch, Sugar, etc. ... 67.4 76.4 

... ... 9.0 l.'o 

Ash ... 4.0 f.O 

- ... 9.8 10.1 

... ... 42.1 38.0 

. 90.1 101.0 

Imphee: Sorghum saccimrattm. One of the millets 
closely allied to the above. 

Indian or Maipj Zea, Mays. An annual grass, 
whose grain is an important article of food in several 
1 It yields a crop in 4 months of 

lb-26 bushels per acre. The following are average? 

compositions df maize products 


Moisture 

Mour. 

12-6 

Meal. C.omffm 

(8ia\ 

1 A* 1 

Protein 

8-7 

] 2'7 


Pat' 

2'0 

1-2 

1 *9 

Starcli, Sugar etc, 

74-7 

74'.'5 


fibre : 

1-0 

•3 

00 

■ .C| 





m 


Ash 

PO 

• r . 

*1 

2-8 

N.R, 

9-2 , 

5'9 

96*2 

”■1 

P.E. 


621 

70'() 

17.1 

F.U. 

10P7 

106-2 

88*8 

05-:i 

E.C. 

361 

356 

357 

32<! 


Cucumber: Cucumis sativa: A herbaceous climber, 
probably native of the East Indies, cultivated for its 
fruits which are used as a vegetable when immature. 
The composition of the immature fruit is;— 

MAvistuie ... ... ... ... 


Protein 


Fat 

Stareh , Sugar , etc . 
Fibre ^ .. 


0 

1.5 


,8 


Asli' 

N.E. 

PJi 

F . U . 

E.C. 


fO 

4.0 

7.5 

S.3 

10 . 


Dholl.—see Bean, Phaseolus Mungo. 

Eddoe.— Goloodsm esciilenta-. A perennial herb, 
native of India, cultivated as an annual for its rhizomes 
which are starchy. It yields a crop in 6-6 months of 
1 -| to 2 tons of tubers. An average composition of the 
tubers is;— 


Moisture 



01.6 

Protein 



.3 

Fat 



.1 

Stareli , Sugar , etc . 



5.0 

Fibre " , 



1.7 

Asli 



1.3 

N . E . 



17.7 

P . E . 

XI "f T 



50.7 

. 1 ? . u ♦ . ., 

E . C . 
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Egg-plant.—see Boulanger. 

Endive.— Oichorimn Btidim: An annual herb 
grown for its leaves which are employed in a similar 
manner to lettuce in making of salads. 

Eennel .—Foeniculum vulgare : A perennial, native 
of Europe, employed for garnishing dishes like parsley. 

Erench Bean.—see &an, French. 

Garlic .^—Allium sativum: A perennial herb, culti¬ 
vated for its bulbs which are employed for seasoning. 

Giant C®ckscomb.—see Oalalu. 
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Giiigliee .—Lnffa acutangiila ; A berbaceoiis climber, 
producing green fruits which are eaten as a vegetabh* 
when immature in a similar manner to squash. 

Goa.—see Bean. 

QoVirdi.—Luffa cylindrica : Similar in appearance 
and uses to Gicghoe. 

Green Calalu.—see Calalu. 

Ground li^\x.t.--AraeUs hypogoaa : An annual herl), 
o-rown for its oily seeds. And oil used in cooking is 
expressed from, the seeds.- The yield per acre of shelled 
seed is about i to I ton, a crop being obtained 4—6 
months after planting. The composition of the seed is:— 
Moisture ... ••• ... ... 7.5 

Proteia • • ••• ••• 27.5) 

Pat ••• - 44.5 

Starch, Sugar, etc. ... ... ... 15,7 

Fibre ••• ••• 2.4 

Ash - - - 2 5 

N.E. - — ••• 4,(j 

PR. ... ... ... ... .;i 

p.TJ. ... .,. ... ... 195,6 

R.O. ... ... ... ... 591. 

Guar Bean.—see Bean. 

Guinea Corn.—.see Corn. 

flog Tannia: Colooasia indioa : Similar to tlie 
Tannia/but stronger and coarser in growth and with a 
bare stem of 2 to 3 ft. high. The plant does not pro¬ 
duce many tubers. The wboh' stem is used for food. 
The composition of the root-stock is :— 

Water ... ... ... 01.60 

Oil, Bats _ ... ... ... .08 

Albunainoids ... ... ... .27 

Sucrose ... ... ... trace. 

Glucose ... ... ... .30 

Starch ... ... ... .91 

Guins, Pectose, etc. ... ... 1.11 

Bibre ... ... ... 4.49 

Ash ... ... ... 1.19 


Horse Radish,— Armoraola', A peren¬ 
nial herb, native of Europe, cultivated for its fleshy 
roots which are employed for garnishing dishes. 

. Imphee.—see Corn. 

















Indian Corn.™see Corn. . 

Job’s Tears,— Coix Laclinjma-Jobi: An annual 
grass, 3 to 5 feet high, bearing liard rounded grains. 
The food value of the grains husked is shown in the 

folloAving table :• - 

Moikure 
Protein 
Pat 

atarcii, Sugar, etc. 

Fibre 
A six 
N.K 
P.K* 

P.U. 

ll.O. 

Kale.—see Calalu. 

Kidney Bean.—see Bean. 

Kohl-llabi .—Bmssica olemcea var. ccmlo-mpa : 
A biennial, cultivated as an annual for its fleshy under¬ 
ground stem whicli is employed as a vegetable. The 


composition of the tuber is:— 

Moisture ... ... ... ... 86.7 

Protein ... ... ... ... 2.9 

Pat ... ... ... ... .3 

Starch, Sugar, etc. ... ... ... 8.3 

Pibre ... ... ... ... 

Ash .1.2 

N.R. ... ... ... ... 3.1 

P.R. - 37.7 

P.U. ... ... ... ... 1^12 

R.C, ... ... .19 


Leeh—J Ilium Fotrum: A perennial herb, native 
of Europe cultivated as an annual for its fleshy leaves 

Lettnoe.^LaffluM satim\ A herbaceous annual 
whose succulent leaves are used in malving salads and 
for similar purposes. 

Loofah.—see Gourd. g ^ ^ 

Tjotn^.—Aelumhium spesiosum : A perennial herb, 
aquatic, bearing large seeds embedded in a cone-shaped 
fruit. The seeds are either eaten raw when immature 
or roasted' when ripe. 


18.8 

«..2 

59.6 

1.6 

3.4 

4.1 

9.6 

12 . 5.2 

379 . 
















TLeir composition is 


Moisture ... 

e> & « 

... 12.2 

Protein 

• • • 

... 17.7 

Pat . 

* 

... 2.4 

Starch, Sugar, etc. ... 

e « s 

... 62.2 

Pibre 

* • 9 

... 1.7 

Ash 

• • 9 

... 3.8 

iN'.Pr. ... ... 

* *« 

... 3.9 

P.E. 

« e « 

... 25.9 

T.V. 

• > « 

... 112.5 

E.C, ... ... 

« » $ 

... 350. 


Manicole .—Euterpe ediiUs ; A medium-sized palm 
whose terminal bud or “ cabbage ” is employed as a 
Tegetable. It is of common occurrence near water¬ 
courses in several parts of the colony. 

Mint .—Mentha viridis: A perennial herb, native 
of Europe, whose leaves are employed for flavouring 
purposes. 

Mushroom.—.iyffl/’ioMs An edible fun¬ 

gus. A small variety may commonly he found in fields 
at certain periods of the year. It is of good flavour. 

Nipa .—Nipa fruticans: A low growing swamp 
palm with large leaves, yielding a sap obtainable from 
the young inflorescence from which sugar and a spirit 
known as “ arrack ’’ are made. 


Okra .—Abelmoschm eaculenim : Afi annual coarse 
herb bearing edible pods which arc used as a vegetable 
when immature. The composition of the pods is:— 


Moisture 

Protein 

Pat 


Starch, Sugar, etc. 
Pibre 


Mange of Composition. 

80.7-90.2 
... ... 1.6- 4.2 

... ... .2- .4 

.. 4.0-12.1 

... ... 1 . 2 - 3.4 












h 
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Onion. —Allium Cepa : A perennial herb, cultivated 
as an annual for its fleshy bulbs which are employed 
for seasoning purposes. 

Parsley .—Carum JPetroselinmi i A herb, native of 
Europe, used for garnishing dishes. 

Pea.—Blackeye: Doliehos spkaerosperma : An • 

annual climber who seeds are used as a vegetable. 

Cow: Vigna Catjatig: An annual, bean-like ramb¬ 
ling vine. The pea furnishes a good human food. 

Increase: Similar to Cow Pea in habit and uses. 


Pigeon: Cajcmus indicus: A. perennial shrub whose 
seed are eaten when nearly mature. It gives a crop in 
11—12 months of 3 —I cvvt, per acre. The composition 


of the peas is: — 

Moisture ... ... ... ... 10.6 

Protein ... ... ... ... 22.3 

Eat ... ... ... ... 2.1 

Starch, Sugar, etc. ... ... ... 60.9 

PTbre ... ... ... ... 1*2 

Ash ... ... ... ... 3.0 

N.R.2.9 

E.ll. ... . ... 29.0 

E.U.. ... ...121.9 

R.C. ... ... ... ... 361. 


Pepper: Capsicum antiuum: Herbaceous or shrubby 
annuals or perennials natives of tropical America, cultiva¬ 
ted for their fruits which are employed principally for 
dressing dishes. 

Pumpkin.— Fepo: An annual climber, 
grown for its large fruits which are employed as a vege¬ 
table. A vine yields under favourable conditions a crop 
in about 6 months of 2 cwt. of fruits. The composition 
of the fruit is:— 


Moisture ... 

» *• 

... 88.9 

Protein 


... .7 

Eat 

* » A 

... .3 

Starch, Sugar, etc. ... 

»«• 

... 9.0 

Eibre ... ... 


... .6' 

Ash 

/AAA 

... .6 

N.R. ^ ... : ... 

• A • 

... 14.0 














... ... ... ... 30.0 

M, ... .1S.7 

Ki.O. ••• ••• 

T'urslane: jportulaca oleracea : A lierb possessing 
SticciOlent stems and leaves which are sometimes used in 
making salad. Grows wild in many parts of the colony. 
The composition and food value are similar to those of 
Calalu. 

Rice: Oryza saliva: A member of the grass family; 
an annual cultivated for its grain, which constitutes a 
staple article of diet, introduced into Britisli Guiana in 
17&2 during the French occupation. In 1898, only 6,500 
acres of rice were under cultivation in the colony, while 
at the present time more than 30,000 acres are cultivted. 
The plant yields a crop in 4 to 5 months. In some part 
of British Guiana two crop are obtained annually; with 
proper irrigation a return per acre of 42 cwt. of padi is 
obtained. The average return per acre over the whole 
colony over large areas is 32 cwt. The varieties of rice 
are legion: those cultivated most commonly in the colony 
are Demerara Creole, Berhiee Creole, No. 76. and H. 6 
The husked grain is employed in many ways as food—as 
a cooked vegetable, in cake, hreiid, pudding, etc. The 
food values of padi and of rice are indicated in the follow¬ 
ing tables:^— 


PAur. 










G&nefcd, 

Ufa, 

Creole, 

CrmUit 

^^o. n. 

lira J/i/l 
.Rifih 

Imlian, 

Moisture ' 

12.6 

13.6 

lO.S 

13.1 

12.3 

11.0 

Protein 

6.1 

6.5 

8.4 

6.6 

6.5 

9.8 

Pat 

2.0 

2,2 

2.9 

2.3 

2.6 

.8 

Starcli, Sugar# etc, 

, 74.1 

64.9 

68.6 

64.0 

66.2 

73.3 

* Fibre 

4.0 

7.6 

2.5 

8.0 

6.9 

2.1 

Ash 

1.2 

6.3 

8.4 

5.4 

5.6 

2.1 

F.K. . 

13.0 

10;8 

9*0 

10.6 

11.2 

7 6 

P,R.„: 

37.0 

29.5 

28.6 

17.S 

25.5 

01,6 


04.8 

86.6 

96.9 

86.3 

80.4 

90.8 


347 ' 

313 


3.U 

332 

348 
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Mil*!,!!!!) BTCE, 



irH . umi(u 

11 ' 

, goo'fu 

/ ina» 

hd'i 

SI 

an,.. 

Japan 

1 tn 

inked 




|<2 


P 

? 



K 


Kt 

pr 




Moisture ... 

U.2 

14.4 

12.2 

12 7 

12.0 

H.l 

12.4 

•.Protein 

7.8 

6,9 

7.8 

6.9 

8.0 

8.5 

7.5 

Fat 

.5 

.5 

.4 

.2 

2.0 

1.9 

.4 

St a roll, ) 

Sugar, &c 3 

79.4 

77.G 

78.9 

79.1 

73.0 

76.0 

78.,8 

Fibre 

.3 

.1 

.3 

.3 

1.0 

1.0 

.4 

Asli 

.8 

,4 

.5 

.6 

1.0 

1.5 

.5 

N.E. 

10.3 

11.4 

10.2 

11.5 

10,1 

9.5 

10.6 

F.R. 

159.0 

15.5.2 

197.2 

395,5 

38,0 

40.0 

197,0 

F.U. 

lOO'O 

96.'2 

99,4 

97.0 

105,0 

102. 

98.5 

R.C. 

362 

351. 

359 

354 

363 

364 

357 


Sage: Salvia officinalis : A herb employed for 
flavouring. 

Sago: Metroxylon Mumphii'. A palm of medium, 
size whose trunk yields the sago of commerce. The 
range of composition is :— 

Ordinary Sago. Tearl Sago. 
Water ... 12.81—16.8 ... 12 —15 

Protein ... .2 — 2.1 ... - 

Fat .... . 1 — .2 ... - 

Starch, Sugar, etc. 77.0—82 3 ... 84.9—87.8 

Fibre ... .1— 4.0 ... - 

Ash ... . 6 — 3 8 ... .1— .2 

Seaside Purslane : Sesuvium portnlacastrimi: A 
succulent herb, commonly found on the coastlands of 
the colony. The stems are used as a vegetable. The 
composition and food value are similar to that of Calalu. 
Scarlet Kunner: see Bean. 

Shallot: Allmm asealonicum : A perennial herb 
grown as an annual for its fleshy bulbs which are 
employed for flavouring purposes in a similar manutr 
to the onion. 

Soya: see Bean. 

Spanish Calalu: see Oalalu. 

Squash; OucurUtg maxima : A herhaceous climber 
producing fleshy fruits which are nsed as a vegetable. 



Tlie composition and food value are similar to those of 
the cucumber. 

Sugar Cane : Saeoharum ojficinarnm : A moml)er of 
the grass family cultivated for the sugar-containing sap 
or “ juice,” contained in the stems, from which the cane 
sugar of commerce is manufactured. The plant is 
grown on a large scale in the colony, nearly 60,000 
acres being cultivated. More than one-thirds of the 
colony’s population is directly engaged in the industry. 
Sugar and its by-products, rum, molasses and molascuit 
contribute SOjit of the total value of the exports of 
British Guiana. The plant yields a return in 14 months. 
An average return for the colony is 1.8 tons of cane 
sugar per acre. 

Sweet Potato; Jponioea, Baiatas: A perennial 
creeper, native of tropical America, cultivated as an 
annual for its tuberous roots. A crop is obtained in 4 
to 6 months of 2 to 4 tons of roots per acre. The plant 
is propagated by cutting up the tubers which produce 
numerous shoots, or by planting cuttings of the stem. 
The roots, which have a starch content of about 20% are 


employed as a vegetable. 

Composition 

— 


Tuber. Meal. 

Starch. 

Moisture 

73.1 to 60.2 

12.0 

13.7 

Protein ... 

.6 ,, 4.4 

6.1 

.8 

Pat 

.4 ,j .8 

1.2 

.1 

Starch, Sugar, etc. 

13.3 „ 33.8 

76.9 

86.3 

Pihre 

.6 „ 17.8 

1.9 


^ish ... a*. 

1.1 ,, 1,3 

2.9 

.1 

N.B. ... 

7.7 „ 23.3 

15.6 

101.9 

p.ja. 

33,2 „ 64.7 

64.1 

853 

P.TJ. ... 

16.8 44.8 

93.7 

87.7 

B.C. ... ... 

112 „ 136 

347 

354 


Talipot: Oorypha umhramlifem et spp: A tall- 
growing palm flowering when 25 to 35' years old. 
Starch is obtainable from the trunk, as in the sago 
palm. 

‘ Tannia: Colocasia macrorhim : A perennial herb 
grown as an annual for its starchy tubers. A crop of 
1 | to 2 tons per acre is obtaipabje |n 9 to 12 mopthf. 




The plant is propagated by planting small tubers. The 
tubers, which constitute an important article of diet, 
have the following composition;— 


Moisture 

A * (A 

... 7S.4- 

Protein 

IS) o @ 

... 2.7 

Eat 


..‘1 

Starch, Sugar, etc. 

9 » « 

... 16.1 

Fibre 

9 9 ^ 

... 2.0 

Ash 

» ft « 

.5 

N.R. 

» ft I? 

... 6.2 

F.R. . 

0 ft « 

... 53.7 

F.U. . 

9 ft « 

... 23.5 

R.C. . 

9 ft 9 

... 80. 


Thyme: Thymm cUriodorm : Used in the same 
manner as Sage, 

Tomato: Lycopersicmt esctdentum: An annual 
coarse herb, native of South America cultivated largely, 
for its sub-acid fruits which are eaten cooked or un¬ 
cooked. Propagated by seed which is sown in a box 
and transplanted to a well-drained bed. The fruits 
have the following composition:— 


Moisturo ... 

ft tt 

... 93.4 

Protein ... ... 


... 1.0 

Eat . 


.2 

Starch, Sugar, etc. ... 


... 4.0 

Fibre 

ft ft ft 

... .8 

Ash 

* ft « 

.6 

N.R. . 

F.R. 

ft ft t 

ft * ft 

... 4.5 

... 20.0 

E.U. 

ft ft ft 

... 7.0 

B.G.. 

ft ft ft 

...' 22 . 


Turnip: JBrassica rapa : A perennial resembling 
the radish. The plant is not usually a success in the 
Tropics. 

Water Calalu : see Galalu. 

Ymx'. Dioscw'ea alata: A perennial climber in¬ 
troduced from the East, and cultivated for its edible 
tubers, Several varieties occur, the best of wbic|]t |s 
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probably that known as “Buck Yam.” The plant 
yields a crop of tubers, in 9 to 11 months, of I'j to 3 
tops, which have the following composition :— 

Moisture ... ... ... ... 74.0 

Protein ... ... ... ... 2.0 

Fat ... ... ... ... .5 

Starch, Sugar, etc., ... ... ... 20.0 

Fibre . 2.2 

Ash ... ... ... ... 1.3 

N. E. ... 10.6 

F. B. ... „. ... ... 40.0 

F. U. ... ... ... ... 26.2 

E. C. ... ... ... ... 73, 

Yard'Long Bean; see Bean, 

II. 

FRUITS AND STICJSS. 

Abai: see African Oil Palm. 

Acquero: Astrocaryum Tucuma : A native palm 
bearing yellow fruits with an oily pericarp. 

African Oil Palm; JSlaeis guineenm: A medium 
sisted palm native of West Africa, whence it was in¬ 
troduced by slaves into this colony and planted in fair 
quantity near to the coastlands. An oil employed 
principally as a lubricant is extracted from the pericarp 
of the fruit. This oil is also used as a fat in cooking. 
The oil derived from the kernel is employed in the 
making of perfumes, etc. 

Akee : BligUa sapida: A tree bearing bright scarlet 
fruits 2 to 3 inches long, said to be native of West 
Africa. The white inner portion of the fruits is eaten 
either alone or used in making a sauce. 

Allspice; Eugenia Pimenta., The “Bay” tree of the 
West Indies which furnishes the allspice of com¬ 
merce, consisting of the dried fruits. The produce is 
sometimes large. The odour and flavour of the berries, 
due to a volatile oil, resemble a combination of 
cinnamon, cloves and nutmeg, hence the name allspice. 
Allspice is largely used for flavouring purposes. The 
oil is oecasionallv employed as a carminative, 





Almond or Seaside Almond; Terminalia Calappa. 
A tree producing oval-llattened fruits ^’hose outer 
portion is edible. 

Annatto. JBixa Orellana. A small tree bearing 
terminal clusters of spiny fruits containing small seeds 
used in colouring cheese and butter. Widely distributed, 
but here of no commercial importance. 

Arabian Coffee. Coffea arabica. A native of Abys¬ 
sinia, cultivated for its seeds from which the best coffee 
is made. The plant is grown in fair quantity in the 
lower reaches of the rivers of the colonv, but is not so 
well suited to the conditions of [soil, climate and labour 
as another variety—Liberian. The plant yields a crop 
in three years, when grown under favourable conditions, 
of 4 to 8 cwt. of dry colfee per acre. 

Areca: Areca Catechu ; A tall-growing palm, 
cultivated for its fruits, which possess astringent and 
aromatic properties. Though not grown to any large 
extent in the colony it is very largely employed by 
certain Eastern races in their native homes. 

Avocada Pear; Pmm gratissima; A medium to 
large sized tree bearing rounded or bottle-shaped fruits, 
green or purple, which are either eaten alone or used in 
the maldng of salads. The tree does not flourish on 
the heavy soil of the front lands but at some distance 
from the coast, on lighter land with a good depth of 
drainage, it often yields large crops. The composition 
of the fruit is as follows.— 

Flesh, 05% ; Rind, ; Stone, 25^. The flesh 
contains about 1.7% sugar, 10.6% oil, 6.7% protein, 4iX 
fibre, and 27» ash. 

Awarra : Adrocaryum tucumoides x A. palm resem¬ 
bling closely the Acquero. 

Balata; Mimusops globosax small, rounded 

fruits are gathered and eaten by native Indians in the 
forest, The tree is widely distributed in the colony, 
occurring most frequently on rising ground away from 
the water’s edge, on the middle r’eaches of the rivers, 
hut not infrequently on low land near the hanks of 
creeks, The flo^vers emit an agreeable odour. 



Banana; Mma sapimfim : An annual possessing 
large leaves with well-developed slieatlis, bearing 
elongated cylindrical I'ruits which arc eai-en fresh wlien 
ripe, or are sometimes dried and converted into meal or 
flour. Several varieties occur. The composition of 
the fruits of two common varieties and of the meal 


and flour are 






Chinese Janiaiea. 

3Ieak 

Flour. 

Moisture . 

(57.1 

75.S 

12.8 

10.9 

Protein 

6.0 

1.3 

1.6 

.7 

Pat . 

.2 

.3 

.3 

.2 

Starch, Sugar, etc., 

26.5 

20.5 

81.7 

84.9 

Pibre . 


.7 

.6 

.7 

Ash 

.9 

1.4 

8.0 

2.6 

N. B. 

6.5 

lO.S 

49.1 

120.0 

P.R. 

132.5 

6S3. 

172.3 

424.5 

P.U. 

29.8 

21.5 

81.6 

87.1 

E.C. 

131. 

92. 

344. 

353. 


Barbados Cherry : MalpigJda glahra: A tree which 
is usually grown in the colony in. hedges. It produces 
small,. rounded acidulous fruits which are sometimes 
eaten fresh when ripe, but are more usually employed 
in the making of jams, 

Barbados Gooseberry: FeresMa aouleaki : A trailer 
hearing spines on stem and young branches, and pro¬ 
ducing very acid fruits. 


Bay Tree: see Allspice. 
Betel Nut: see Areca Nut. 


Biiimbi: Averrhoa Bilimhi *, A tree native of India 
and China, bearing on the stem and branches numer¬ 
ous fruits resembling small cucumbers: employed in 
making pickles. , 

Brazil Nut; Bertholletia excelm-, A large tree 
bearing hard, rounded fruits containing 18 or more 
nuts which are of excellent flavour. Said to be native 
of Guiana, but only two trees (cultivated) a,re known 
to occur ip this colony. 



The hernels of the seeds have the following com^ 


"Water 

«l O Q ® 

... 6.40 

I'at 

n » 0 e 

... 70.16 

Albuminoids 

» • « 0 

.12,33 

Amides 

« • c 

... .25 

Glucose 

«» « « SI 

.15 

Pectose 

» « « ei 

... 3.98 

Digestible Fibre 

« 

. 2.08 

Woody Fibre 

» e « » 

.2.08 

Mineral Matter 

ft * « ( 

. 3.34 


The kernels of seeds of Suwari Nut {Caryocar 
tomentosum) have a similar composition. 

Cacao: Tkeobroma Cacao. A tree of medium size 
cultivated formerly by the Dutch in quantity principally 
on the banks of the river Berbice, bearing large fruits 
containing seeds—“ beads ”~from which, when dried 
and cured, the cacao and chocolate of commerce are 
made. There are now about 2,000 acres under culti. 
vation in the colony. The composition of the cured 
bean of two varieties is 



Forastero 

Forastero 


Amelonado 

Angoleta 

Moisture ... 

7.2 

6.3 

Protein 

10.7 

8.6 

Fat 

40.7 

52.1 

Starch, Sugar, etc. ... 

6.1 

7.3 

Fibre 

17.1 

11.9 

Ash 

4.5 

3.1 

Alkaloids ... 
stringent Matters,") 

1.6 

1.9 

Pectin and Organic C 
Matter ) 

12.1 

8.8 


Oarambola: Averrhoa Carambola : A tree bear¬ 
ing five-cornered channelled fruits, 3 to 4 inches long, 
of a pleasant acid taste, used in making preserves. 

Cashew: Amcardium Occident ale : A tall shrub 
or tree bearing fruits consisting of a “seed” (the true 
fruit) at the top and % fleshy portion belov?'. The fleshy 




portion is eaten fresh. The nuts, when cooked, have 
an excellent flavour. 

Oherimoj^a: Anona CherimoUa : A small tree 
bearing heart-shaped sub-acid fruits of good flavour. 
Occurring only in gardens in the Colony. 

Christmas Tree : F'dhecolohium dulce : A medium¬ 
sized tree of Mexican origin, bearing pods which 
contain a white, edible pulp. It occurs in gardens in 
the Colony- 

Chili Plum : SpomUas purpurea : A medium-sized 
tree, native of Jamaica, bearing yellow fruits, one 
inch long, of pleasant flavour. 

Cinnamon: Laurua Cmnmnomum ; A tree introduc¬ 
ed from the East Indies but not grown in the colony 
to any appreciable extent. The W'k constitutes the 
cinnamon of commerce. 

Citron: Cilrua medica: A small-sized tree bearing 
oblong fruits of varying size, the thick rind of w'hich 
is candied. 

Clove; Caryophyllua aroniaticna: Introduced from 
the East Indies. The flower hud picked just before 
it is ready to open and dried in the sun constitutes the 
clove of commerce. 

Coconut: Cocos nncifera: A tall palm heaving 
large, rounded fruits of which the kernel, know'n as 
"meat,” is either eaten raw or exported when dry as 
copra. Erom this, oil, vegotahle butter, etc., are made. 
The kernel is sometimes converted into meal after most 
of the oil lias been expressed, fl’bero are 26,000 acres 
under cultivation in the colony. Mature trees yield 50 
to 100 fruits on the average ; and about 6,000 fruits are 
required to produce a ton of copra. The immature 
fruits contain a liquid which is a pleasant beverage. 
The composition of meat, copra and meal is 



Meat. 

Copra. 

Meal. 

Moisture 

... 39.8 

3.4 

11.4 

Protein 

... 3.4 

5.4 

19.6 

Eat 

... 461 

73.7 

15.7 

Starch, Sugar, etc. 

... 8.1 

13.3 

20 2 

Eibre ... 

... 1.9 

3.0 

27.5 




4i 



Meat. 

Copra. 

Meed. 

Ash 

..7 

1.2 

5.7 

N.R. 

... 36.3 

36.6 

3.1 

F.R. 

.2 

.2 

1.3 

F.U. 

132.4 

211.2 

108.3 

R.C. 

... ... 476 

762 

309 


Coffee: see Arabian Coffee, Liberian Coffee, 

Cokerite : Ilaximilliana regiai A large palm bear- 
ing clumps of numerous ovoid fruits of which the peri¬ 
carp is eaten. 

Custard Apple; Anona relkulata: A small, or 
medium-sized tree bearing rounded fruits about four 
inches in diameter, containing a ycllowisli-white pulp. 

Date Palm : Phoenix dactylijera: Native ofEgpjt. 
A few plants occur in tlie colony. The fruits form a 
staple article of diet in its native home. Although 
the palm fruits in some of the West Indian Islands, it 
rarely fruits in British Guiana. 

Dunks: Zizyphm Jtijiilm: Native of India and 
China. A tree whose fruits, of the size of a large 
cherry, are borne on the branches at the basis of the 
leaves. The edible portion of the fruit is mealy and of 
acid flavour, 

Eat Pork: Chrysohalanus Icaco : A large shrub 
hearing small rounded fruits of mealy consistency. 

Forbidden Fruit: see Grape Fruit. 

Geneps or Cheneps: Molicacca hijnya.: A tree 
native of tropical Anuirica, beariug small green fruit, 
one incli long. The pulp is acidulous containing malic 
acid. A decoction of the bark of the tree is astringent 
and useful in cases of dysentery. 

Ginger; Zingiher officinale ; A perennial, member 
of the banana family, low growing, producing numerous 
rhizomes which when cured, constitute the ginger of 
commerce. A crop can be obtained, in 18 months, of 
about 4 tons of tubers per acre. Two varieties occur-— 
the Chinese or common, and the Jamaica. Loose 
friable soil is required for their successful cultivation. 





ijolden Apple: Spondim duloe: A tali tree bear¬ 
ing sub-acid, yellov?, rounded or oblong fruits, about 
two inches in diameter. 

Governor’s Plum: see Sidiura. 

Granadilla: Fassiflora qimdramjttlaris: A climber 
rpith square stems bearing large fruit about six inches 
long, and four inches or more in diameter, the pulp of 
whfch resembles the Simitoo. 

Grape—Seaside: Coccolobatwiforai A tree growing 
in its native habitat on the seashore, bearing large 
numbers of small reddish-purple berries of good flavour. 

Grape Pruit or “ Forbidden Pluit ” : Citrus decum- 
ma var. Paradisi. A tree resembling the Shaddock, 
bearing smaller, smooth rounded fruits whoso pulp 
possesses an excellent flavour. 

Grape Vine : Vitis vinifem: A vine bearing clus¬ 
ters of rounded, green or purple fruits wlrich are either 
eaten fresh or employed in making wines, etc, For its 
successful cultivation good, rich, light soil is needed, 
The plant needs careful attention in regard to pruning 
and cleaning. 

Guava. Psidium gmjamt : A loose, spreading tree of 
small to medium sisje, hearing green or yellow fruits 
usually the size of duck’s egg; used principally in the 
making of preserves, 

Flesh ... ... ... 86% 

Skin ... ... ... 12% 

Seeds ... ... 3% 

Flesh contains 4.2% sugars, 

Guinea Pepper. Anmmm Q-rmta-pamdm, A 
herbaceous ginger-like plant whose seeds, when freed 
from the husk, form a useful spice. 

Hogg Plum. Spondias lutea. A tall tree bearing 
yellow sub-acid fruits of pleasant flavour, 

Jak Fruit. Artocarp^is integrifolm. A tree intro¬ 
duced from the Pacific Islands, bearing on the stem 
and lower parts of the branches, largo, rough fruits, 
soinetimes more than 20 inches long, containing seeds 
which resemble and are employed in a similar manner 
to the Bread Nut, 



Jamoon : Bng&nm pmiioulaiu : A quick-growing 
iree, introduced from the East, bearing round-oblong 
fruits of the size of a marble. The fruits are eaten fresh 
and are also employed in making a beverage. 

Java Plum : Si/sijgimn Jamholanum: A large spread¬ 
ing tree, native of the East Indies, bearing large numbers 
of small purple fruits which are astringent and are used 
in making a preserve. 

Kola ; Kola acumhuila : A medium sized tree 
whose seeds are used as a condiment. The tree was 
formerly cultivated in fair quantity on the lower reaches 
of the rivers. 

Lakocha: jh'tGoarpiis Lakoocha ; A tree resembling 
somewhat in growth the Jak fruit, bearing on its branch¬ 
es reddish-yellow fruits whose surface is covered with 
small knobs. The fruits are of pleasant, sub*acid 
flavour. 

Lemon: Citrus Limonum : Similar to the Citron, 
but bearing smaller fruits which are useful in the pre¬ 
paration of beverages, dishes, etc. 

Liberian Colfee: CoJJea liberica : When allowed 
to grow unchecked, this plant forms a tree of medium 
size, bearing rounded fruits whose seeds when cured 
constitute one of the common kinds of commercial 
colfee. The lower cost of cultivation, higher yield 
and cheaper picking and handling of the fruit render 
it more suitable for cultivation in British Guiana than 
the Arabian or Creole coffee. The area under cultiva¬ 
tion in Liberian Colfee in the colony is being extended. 
There are now 5,600 acres under cultivation in coffee 
in the colony. The plant commences to bear in 3 to 4 
years and when mature gives a return of 7 to 20 cwt. 
of dried coffee per acre. The value of coffee depends 
on its alkaloid content. Like tea, when taken in large 
quantities it may injuriously affect the nerves and 
stomach. The alkaloids are not present in the fresh 
seed as such, but are produced by the breaking down 
of more complex bodies. 

Lime: Citrus medica var. aoida'. A tree resem¬ 
bling in habit the lemon, bearing small rounded acid 



fruits from wliicli “ lime juice, ” is obtained. Tlie juice 
is extensively used for cooking, ilavouring, and drinking. 
There are 700 acres under cultivation in the colony 
in lime trees, ^rhe. tree takt'.s 8 years to reach maturity, 
but produces a crop in 3 to I. years. 

Litchi: ISephelkim lAtohi-. A tree, native of China, 
hearing bunches of small fruits of excellent flavour. The 
tree is'but little seen in the colony. 

Locust: 'Rymenoea Conrharil: A tall tree, native of 
this colony, bearing pods which are tilled witli an edible 
pulp of pleasant flavour, 

Loquat: linohotrya Japouica: A tree, native of 
Japan, hearing small yellow sub-acid fruits, occuring only 
in Botanical Gardens. 

Love Apple: sec Tomato. 

Malacca Apple: Biigouia maktcaciinis: A tree 
introduced from the East Indies, bearing pear-shaped 
fruits, used principally in making preserves. 

Mammee Apple: Mammca american.a : A native tree 
bearing large, rounded, brown fruits iiscful in making 
jams. 

Mango: MantjiJent iadlcx : A tree of medium size, 
native of India, largely grown in the colony for its edible 
fruits. Great improvement in the quality of the fruit 
has been made from time to time by grafting. Many^ 
varieties occur. The composition of tlio fruit, is as 
follows:—’ 

Elesh ... ... (i7—75% of the whole fruit 

Stone ... ... 32—30% 

The flesh contains 6.5 to 11.6%, of sugars, according 
to the variety. 

Melon—Musk:- Cueumis Molo var. moaclmlo’, A 
creeper resembling the cucumber, 1 tearing fruit like the 
European melon. 

Water: Cmimm cUnillm : Kcsembling the above. 

Nutmeg Tree: Myrislioafruffram: A tree, native of 
the East Indies, bearing yellow fruits the size of an egg. 
The aril present in the form of a network covering the 
seed, is the Mace of commerce ; the seed is the Nutmeg. 
The plant is cultivated on the lower hanks of the 
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rivers. The yields obtained, do not equal those of the 
plant grown at higher altitudes in the West Indian 
Islands. 

Orange;—-Sweet; CUtus Aurautiim ; A tree resem* 
bling the lemon, whose fruits vary a good deal in the 
thickness of the rind and quality of the pulp, The tree 
is cultivated fairly extensively on the lower banks of the 
rivers. 

Seville: Citrus vulgaris: A tree resembling the 
above, bearing large fruits with a rough rind, used in the 
preparation of marmalade. 

Tangerine: Citris nobilis: Eesembles the above in 
habit, but bears a smaller fruit of excellent flavour. 

It usually takes from five to seven years after 
planting for these trees to commence to bear fruit, 
although in some cases a small crop may be obtained 
sooner. 

Parapee or Peach Palm: Gttilielma speciosa : A 
native palm growing from 60 to 80 ft. high with its 
stem armed with rings of spines. The fruits, which are 
scarlet and orange in colour, are borne in large, droop¬ 
ing bunches, and may attain the size of an apricot. The 
fleshy outer portion of the fruit is rich in starch. It is 
eaten usu.ally boiled or roasted. A beverage is also pre¬ 
pared by fermenting it. A meal obtained from the fruit 
is made into cakes. The composition of the flesh is;— 


Water 

« « « 

47.93 

Oils, Fats, etc. 


... 5.30 

Albuminoids 

# » 

4.06 

Sucrose ... 


... 2.43 

Glucose ... 

« # « 

1.22 

Starch 

» <» # 

... 19.60 

Gums, Pectose, etc. 


4.43 

Fibre 

» CP 

... 13.77 

Ash 

» » « 

... 1.36 


Papaw; Car lea Papaya ; A tree, native of tropical 
South America, seldom exceeding twenty * feet, whose 
stem is composed of soft wood, bearing rounded or 
oblong orange-yellow fruits of variops sizes and exceh 






lent flavour. The tree grows rapidlj' and is cultivated in 
the colony in fair quantity, 

I'lesli ... ... 65 per cent. 

Rind ... ... ... 10 per cent. 

Seed ... ... ... 25 per cent. 

Rlesli contains 6.6 per cent, sugar. 

Peach or Mabola; Diospyi'iis discolor : A tree of 
inedium size with dark green leaves, bearing rounded 
fruits the size of a large apple, velvety with cream- 
coloured flesh. Cultivated in the colony to a small ex¬ 
tent. A native of the East. 

Pineapple: Amnassa satim ; A biennial, with thin 
leaves of fibrou.s texture, bearing numerous short spines. 
The fruit produced at the end of the short stem, takes 
the form of a cone surmounted by a crown of small 
leaves. It possesses an excellent flavour and contains a 
highly digestive enzyme, capable of digesting 1,000 
times its weight of protein in a few hours, hence its 
great value as a digestive. The fruit contains 85,8 
per cent, water, 11.5 per cent, sugars, .4 ash, 1.6 per 
cent, fibre, The range of, variation in the kinds of 
sugars is, fruit sugar, 1.7 to 9.7 percent; cane eugar, 
3 to 10.5 per cent. 

Pimento: see Allspice, 

Plantain : Mum paradisiaga : A plant with a 
herbaceous stem resembling somewhat closely the 
banana. The fruits, which are borne on a spike, are 9 
to 10 inches long and about 1| inches in diameter. 
They are used in the green state and also when ripe. 
They constitute a staple article of diet of the inhabitants 
of the colony. Meal and starch are also made from the 
fruits. The compositions of the unripe and ripe fruits, 
and of plantain flour and starch, are :— 


Moisture 

Unripe Mipe 

Flour Starch 

62.8 

75.0 

11.8 

14.9 

Protein 

1.6 

1.3 

3.7 

.2 

Pat 

.4 

.3 

1.0 

.4 

Starch, Sugar, etc. 

34.0 

18.1 

80.7 

84,2 

Pibre 

. .4 

4.7 


.1 


.8 

.6 

1.9 

■ ^ .i 
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N.E. 

0 » 0 

22.2 

14.4 

22.2 425.0 

E.R. 

« 0 la 

85.0 

60.3 

80.7 210.5 

E.G. 


39. 

22.0 

92.5 85.5 

R.O. 


160 

82.3 

355 350 


Plum rose: Eugenia vulgaris ; A tree native of the 
East naturalised throughout the West Indies, bearing 
pear-shaped, greenish fruits, li inches in diameter, of 
firm texture and somewhat sickly flavour. 

Pomegranate: Tunica granatum ; A small tree, said 
to be native of Southern Europe, bearing fruits the size of 
a large apple, containing numerous seeds, each surround¬ 
ed by a small quantity of fleshy pulp. 

Saman: Tithecolobium Saman : A quick-growing ex¬ 
pansive tree native of the East bearing pods which have 
the following composition :— 


Moisture ]... 

• • • 

... 63.0 

Protein 

• « « 

3.3 

Eat L. 

• • • 

.4 

Starch, Sugar, etc. ... 


... 80.9 

Eibre 

»» « 

1.6 

Ash 

0 - tt 

.9 

N.E. 

a « «r 

9.7 

E.E. 


... 75.2 

E.U. 

11» 

... 40. 

E.O. 

• e 

. 14^ 


Sapodilla; Sagota^ A tnee, cultivated in 

many parts of the Tropics, bearing fruits of a brown 
colour which vary in size with different varieties. 1 he 
fruits possess a delicate flavour and rank among the best 
in the Tropics. 

Sea Grape: see Grape. 

Seville Orange; see Orange. 

Shaddock: Citrus decumaua', A tree belong’ng to the 
lemon, " Eorbidden Eruit,” and Citron class, bearing 
large fruits with a thick rind. The pulp^ of sub-acid 
flavour, is eaten. The rind is used in making a preserve. 

Sidium : Flacourtia Bamonthii •. A tree producing 
large quantities of fruit of the size of a large cherry, of a 
purplish black colour with Arm flesh, eaten when ripe 








OT used in making a preserve, Grown in the colony in 
fair quantity. 

Simitoo ; Jpmsiflora ImrifoUa : A creeper with 
vntiegated flowers bearing rounded yellow fruits whose 
pulp possesses a pleasant flavour. 

Soursop : Anona niurioata i A small tree, resemb¬ 
ling the Custard Apple, bearing large fruits whose pulp 
possesses a pleasant sub-acid flavour. 

Sorrel i Mibiaom Sabdariffa: A coarse herb resem¬ 
bling the Okra. The fleshy persistent calyx of the 
fruit, after fermentation with watej’, yields a beverage. 

Star Apple; Chryaophyllum Gainito : A medium¬ 
sized tree with ornamental foliage, native of America, 
hearing rounded green or deep purple fruits from 2 to 
4 inches in diameter. The pulp of the fruit is edible. 

Sugar Apple : Anona squamosa ; A tree resembling 
the Custard Apple and Soursop, bearing green or 
yellowish green rounded fruits about three inches in 
diameter, containing a whitish pulp of delicate flavour. 

Surinam Cherry: Bugenia Miohelii : A small tree 
hearing rounded fruits the size of a large cherry, 
marked with vertical furrows: of good flavour when 
ripe. 

Suwari Nut: 0ary(f6ar tommtosum ; A largo forest 
tree bearing large fruits each of wliich contains' two, 
three or four seeds, whose kernels rank among the best 
of edible nuts. The composition of the kernels is 
similar to the Brazil Nut. We have, however, found 
Suwari Nuts on analysis to be more okaginous than the 
Brazil Nut. 

Tamarind: Tamarindus indioa : A tree of medium 
to large size, said to be native of Tropical iSa and 
Atrica. bearing a pod with acid pulp wliieli makes an 
excellent preserve and yields a syrup from which a 
pleasant cooling beverage is made, Grown in towns 
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I'angarine: see Orange. 

Tonka Bean ; Dipteryx odorata ; A large iree, 
native of the colony which yields the fragrant seed 
known as Tonka or Tonquin, used for scenting snuff. 
An extract is obtained from the seed, which is 
employed in perfumery. The pulverised seed is used 
in making sachets, and is also employed in flavour¬ 
ing appetisers or “ bitters.” The plant grows readily 
from seed. A tree will yield about 20 to 30 gallons 
of seeds. The odour of the seed resembles that of 
new-mown hay, and is due to the presence of 
coumarine. 

Tooroo; Oenocarpus Bataica : A tall native 
palm, bearing bunches of small chocolate-coloured 
fruits. The fleshy outer portion of the fruit is used 
in making a beverage resembling chocolate. 

Vanilla: Vanilla planifolia ; A climbing orchid 
bearing thin pods which are extensively used for 
flavouring purposes. This and other species are native 
of the forests of the colony. The pods are used by 
the native Indians, but there is no recognised industry 
in the colony. 

The following table prepared by us in conjunction 
W'ith Mr. R. Ward for the Government in August, 191fj 
shows the principal kinds of vegetable food-stuffs 
which are locally grown, the time usually taken from 
sowing or planting to reaping, and the average crops 
which they may be expected to yield per acre under 
the conditions prevalent on the front lands of the 
colony. The yields given in the table are for crops 
grown pa’ se\ when they are raised in mixed cultiva¬ 
tion their yields will be almost proportionate to the 
area each kind occupies, although in some cases the 
yields per actual area occupied may he somewhat 
greater in mixed cultivation than where crops are 
grown separately. On the other hand it is certain that 
the yields of many others will be more than propor¬ 
tionately reduced. 
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Sweet Potatos 

Months, 

YuUb per jUfe. 

4— 5 

2 to 4 tons 

Cassava (sweet),,® 

6- 8 

4 to 8 tons 

Arrowroot' 

... 

7 to 14 cwt. starcli. 

Indian Corn or Maiz® 

4 

16 to 25 bushels 

Guinea Corn ■ 

5 

20 to 50 bushels 

yams ; 

9^11 ... 

1-2 to 3 tons 

Tannias . 

■9-12 ... 

4 to 2 tons 

'Eddoes Oliinese,.® 

5— 6 ... 

1| to 2 tons 

Groond Nuts 

4— 5 ... 

1 to 1 ton 

Varions beans 

3— 6 ... 

Not known 

Pea trees 

11—12 ... 

3 to 4 cwt. 

Papaws 

10-12 ... 

50 lbs. per tree 

Pumpkins^ etc.... 

0 

2 cwt. per vine may 
tained under; 


able conditions. 


In 1903 after the occurrence of a severe hurricane 
in Jamaica the Hon. fl. H. Cousins, M.A., F.O.S., 
Director of Agriculture in that colony, compiled the 
following very instructive table, showing the pro¬ 
portion of nitrogenous, flesh-forming or proteid 
content in lbs. per ton of important varieties of food- 
stuft's, the fuel value in British Units, together with 
statements of average labourers’ requirements of each 
sort of food in pounds per diem, firstly to conserve his 
bodily condition by meeting its nitrogenous require¬ 
ments, and secondly to meet its requirements in fats 
and carbohydrates when engaged in heavy labour. The 
well balanced nature of such tropical foodstuffs, as 
sweet potatos, rice and corn meal, where the quanti¬ 
ties required for conserving the bodily condition and 
for meeting working requirements are approximately 
similar, is very clearly indicated ; whilst the lack of 
balance in dried banana, breadfruit, mango pulp, 
coconuts, and molasses, each of which supplies an 
excess of carbohydrates, and in beans, peas, salt fish, 
and fresh fish, w'here the proteid content is very high 
in relation to the fats and carbohydrates, is noticeable. 
The advisability of using relatively small proportions 
of these foods containing a high proportion of protein 
in conjunction with larger quantities of those rich in 
fats and carbohydrates, is clearly indicated by the 
figures given by Mr, Cousins. 
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1 

Flesh 
Formers : 
Ihs, ptyr ion. 

Fuel 
Value : 
units jycr Ih. 

Lalmirers^ Food 
M^quirements ; 
lbs. per diem. 




To conserve 
bodily 1 
eAyncliiion, 

To ‘niest 
working 
regidremenis. 

Sweet Potato 

1 • - ~ 

42 

! 440 

« . 1 

9 

7} 

Irish Potato 

m 

205 

10. 

' 12i 

Dried Biuiaoa 

32 

1.456 

823 

12 

21. 

Bread Fruit 

1 47 

8 

4''‘ 

Mango Pulp No. 11 

8 

318 

47 

lOf 

Coconut; 

58 

2,500 

i 


Bakers’ Bread 

180 

1,300 

0 

01 

2 

Rice 

160 

1,620 

2.1 ■ 

Corn meal 

184 

1,645 


2 

Beans (slieiled) 

142 

540 

14 ozs. 

6 f 

Peas (dried) 

428 

1,505 

2} 

Salt Fish 

320 

325 


10^ 

Fish, fresh 

200 

370 

11 

X y 


Fork, fresh 

260 

1,300 

li- 

9 4 

Molasses 

nil 

1.225 

useless 

2'i 

1 ffat 

Cow’s Milk 

66 

310 

1 


While we have been dealing in tlie above with food¬ 
stuffs from the aspect of their compositions, the, import¬ 
ance of vitamines cannot be overlooked. These bodies 
are present in such foodstuffs as brown rice, maize, 
guinea corn, wheat, sweet potatoes, 1)ananas and other 
fresh fruits, butter and milk. Hot-air-dried foodstuffs 
such as cassava and banana meals and flours as well as 
white and polished rice are deficient in vitamines ; the 
almost complete absence of vitamines from purely 
starchy foods, and from both animal and vegetable fata 
when separated in a state of purity from the other con¬ 
stituents of the products in which they are contained 
or, as in the case of gliee, when prepared at unduly 
high temperatures, is of importance. At the present it 
is not feasible to determine the relative proportions of 
these bodies by chemical analysis ; hut considera¬ 
tion must be given to their presence or absence in the 
drawing-up of any scheme for nutrition in troincal 
as well as in temperate climates. 



Me EREt‘AETION and COOKING OF LOCALLt 
GROWN VEGETABLE FOODSTUFFS. 


Mrs. J. F. Wahy. 


There is a very old saying which tells us that “ It 
takes a very good cook to boil a potato, as though easy 
to boil it’s easy to spoil.” The same may be said of 
ail vegetables; they are not difficult to cook, but they 
are very easily spoiled. If not perhaps actually spoiled, 
they are not what they ought to be either in appear¬ 
ance, taste or adaptability. In all books on Domestic 
Economy, Cookery, etc., great emphasis is laid on the 
need of great care iu cooking and serving vegetables. 

British Guiana has been described by an old resident 
as “ a land of sodden vegetables, ” and not without 
reason; yet the blame does not lie with the vegetables, 
but with the lack of care and attention given to their 
preparation and cooking. Sometimes perhaps, it is due 
to lack of knowledge, particularly in the case of new¬ 
comers to the colony. The announcement of ‘No 
potatoes to-day ” so often seen in war time in shops 
overseas should cause no alarm in British Guiana; We 
have so many good and nourishing substitutes. Few 
people who have eaten yams properly cooked carefully 
crushed and seasoned, or have enjoyed cassava boiled, 
roasted or fried, would regret potatoes as they often 
appear on our tables. Old bush” travellers have often 
said that a roasted plantain or a bit of roasted cassava 
is far better with morning tea or colfce than bread or 
crackers. 

KULES TO BE OBSERVED. 

The most important rules to be observed in ccokin" 
vegetables are: they must be put into boiling salted 
water and kept at boiling point; takon up as soon as 
done, and aW the water drained from them. If they 
are to be kept hot, a clean cloth should be folded over 
taeai to absorb the steam j if left in the water even a 



few jninutes after tliey are done they will become scd.^. 
den and tasteless. The only exceptions to the rule of 
boiling water are dried vegetables. 

GRFBJf VEGETABLES. 

In this as in ail Tropical lands, green vegetables 
soon lose their crispness and freshness. They should— 
if possible as soon as gathered or purchased—be cover¬ 
ed with a cloth wrung out of clean cold water. In the 
case of vegetables with roots or stalks—such as cabbage, 
lettuce and the various kinds of calalu—the roots or 
stalks should be put in water and the leaves covered 
with a wet cloth; green shalots, parsley and other 
seasonings keep fresh a long time if kept in a damp 
cloth and put in as cool a place as possible. 

SPBCIEIC insthtjctions. 

French beans and green vegetables of all kinds, 
if limp and flabby, should be laid in a bowl of salted 
water for half-an-hour before cutting. Of all local 
green vegetables the various kinds of calalu may be 
considered the best—“Indian Kale” being quite as 
good spinach if cooked in the same way. 

Indian Kale.— the leaves from the stalks: 
if the mid-rib of the leaf is tough, cut it out, wash in 
one or two waters to remove dust, etc., put into a sauce¬ 
pan with as little water as possible (just enough to 
prevent burning,) press down the leaves that all may 
be cooked alike; and when tender strain and press 
through a colander. Chop fine, add a little butter and 
pepper and return to pot to heat again, stirring carefully. 
Eddoe leaves— i.e., “TFater Calalu”—“Climbing 
Calalu ” and “ Caterpillar Calalu ” may all be cooked 
in the same way: if served with gravy, the butter may 
be omitted. 

Oohroes —The young pods should bo topped and 
tailed, put into boiling salted water, drained as soon as 
tender, and a little lime juice and black pepper put over 
them. 

French Beam—loGal}jcallQ& “ Sinahones ”—should 
be topped, tailed and the strings cut away thinly, or 



stripped from the sides, cut in strips, put into boiling 
salted water, and boiled for 20 minutes; the water must 
all be poured off as soon as they are done or they become 
sodden and tasteless. “ Goa ” Beans may be cooked in 
the same way, but take about 30 minutes. They should 
be cut into short lengths. They are very like young 
cabbage in taste and should have a little black pepper 
added and, if liked, a little lime juice. 

“ Sword ” Beans, only recently recognised as a 
valuable food product, are very good used as string 
beans if the pods are picked young, when about d to 5 
inches in length. Cooked like Brench Beans, it is better 
to cut them into thin strips. 

Some of the lately imported Bonavist Beans, notably 
the “ Park Runner ” and the broad, flat, white waxen 
beans are very delicate when cooked like French Beans. 

The beans or seeds of the Sword Bean are covered 
with a tense, white skin, and unless they are used when 
only half-grown it is better to remove it- Shell the 
beans and put them into boiling salted water; when 
done, take them up and slip the beans out of the outer 
skin (as “ Almonds ” are blanched), return them to the 
saucepan and either add a little milk or make a little 
white sauce if butter is available. They are excellent 
warmed in milk with black pepper added to taste. They 
are very mealy and burn if not watched and stirred in 
the milk. 

Nearly all the Bonavist beans are good, shelled and 
boiled as side dishes, or in soup. The round full-podded 
white ones are the best; they resemble English green 
peas in appearance and—if cooked in the same way- 
in taste. They should be shelled, washed, put into 
boiling salted water and boiled till tender. A bit of 
mint boiled with them improves colour and flavour. 
They take from 20 to 30 minutes to cook. 

Butter Beam should he cooked in the same way 
omitting the mint. 

The Purple Bonavist is less delicate, but is a very 
excellent bean and should be used in the same way, 
though taking more time to soften. 



Miach-eye Beans when young are also good, hut 
when older serve better for soup. 

Bigeon Peas —the local “ Green Peas ”—are much 
appreciated when young and tender. They may, like 
all the Bonavists and the “ Black-eves, ” be used with 
equally good results as side dishes, cooked with rice, 
or used in various soups. 

Boulanger or “Egg plant” is usually stuffed, hut 
may be used plainly boiled, or after boiling cut in slices 
and fried. When served stuffed (the large young ones 
are best, “ Black Beauties ”) they must be split about 
an inch from the.bottom and boiled in salted water, 
when tender cut them in half take out the pulp and mix 
with a little minced meat (ham and beef are best) a little 
butter or margarine, black pepper and chopped shalots, 
fill the skins with this, sprinkle with breadcrumbs and 
bake. 

Pumpkins^ Squashes, Cucumbers, Chrystophines, the 
young fruits of the Ninewha vine, and the yonng fruits 
of the Papaw tree may all be considered as green vege¬ 
table, They may all be prepared and cooked in the same 
way, viz: peeled, cut into pieces, put into boiling salted 
water, boiled till tender, taken out of the water at once 
and served in pieces or mash with a little black pepper 
' and margarine or sauce. When margarine is used for 
vegetables it must be melted first; it does not dissolve as 
readily as butter. 

An excellent sauce for beans, peas, or any vegetable 
may be made as follows:—cut a small onion and a tomato 
in slices fry till brown with a morsel of fat pork, add 
sone chopped seasoning or any herb preferred, pepper, 
salt and a little margarine; add required quantity of water 
boil together for a few minutes, thicken with a little rice 
flour or cassava meal.. This may be strained if desired, 
but is good either way to add savouriness to vegetables, 

GROUND PROVISIONS. 

Of all our ground provisions the yam is the most 
useful. The varieties of yam*' are legion,” and the 
ways of cooking and using it many. 



foiling 1mns\ —Peel and wash a yam, putit, imto 
boiling salted water, boil till tender, take it out as soon 
as it is done, crush it lightly, or serve cut in slices if 
large; if small, whole. Yams vary so much that a 
definite time cannot be gi^en hut, 30 to 40 minutes is 
the average, unless they are very small 

Boasted yams are exctllent, Mrs. J. B. Bovell, ot 
Barbados, gives the following direction for roasting 
yams: “ Lay a yam before the grates of the stove or 
in the oveDj turning it occasionally till cooked scrape 
off the outer skin, cut into pieces or mash with butter 
and serve hot ” 

Boiled yam cut into chips and fried is very good. 
Cold yam may be used in making bakes, fritter*, etc 
(see “ Puddings.”) 

Boiled ‘‘ Buck ’’ yam mashed with milk and a 
little salt, or with a little butter is good food for young 
children. 

Sioeet JPotafos: —Mrs. J. B. Bovell says “ Sweet 
Potatos should be boiled in their jacke ts.’ When 
cooked, peel and cut into slices before serving. Cold 
sweet potatos “ may be cut and fried like cold yam.” 

Boasted Sweet Potatos—” Same as for yams.” 

Broiled Sweet Potatos—" Potatos io behalf boiled, 
the skin removed, put into the oven or before the fire 
till they are nice brown colour.” 

Sweet Cassava is good either roasted or hoih d. To 
roast, lay a stick of cassava in the ashpan, turning it 
occasionally , When done, scrape off the outer skin, 
burst it a little to let the steam escape and roll in a 
clean cloth to keep hot. 

Boiled Cassava. Peel the cassava, cat into pieces 
4 or 6 inches long ; if very thick, split them. Put into 
boiling salted water, boil till tender (from 10 to 20 
minutes, according to size) take up at once, let steam 
evapoi’ate or it will bo sticky and sudden instead of being 
dry and floury. 

, cassava sprinkled with salt and pepper and 
fried is very good* 



Any cassava pvit a way for usiriff in l)a]ke», pie-cnist 
puddings, skonlcl be flaked free of lumps with a fork 
while hot: it then keeps drier and is more easily worked 

np. 

Eddoes and Tannias are more generally used for 
thickening soups, but they are good boiled in salted 
water, mashed while hot,and sprinked with black pepper. 

White Tannia mashed free from lumps and mixed 
with milk or butter is very good for children. 

Tlantains have been called “ the staple food” of 
the colony, so general is their use. 

Green plantains are usually boiled with salt fish: 
a slice of pork and one of salt beef is sometimes added, 
or the pork is melted and the fat used with the plantains. 

To make ” Foo-Foo or pounded plantain they are 
boiled alone without salt. When done they must be 
taken out of the water and left to cool, They must be 
pounded in a wooden mortar with a “ foo-foo stick ” : it 
is necessary to dip the pestle in water occasionally to 
prevent sticking. The paste must be smooth and rather 
soft. With a spoon dipped in cold water remove the 
“foo-foo ” from the morter, flatten to shape and serve 
with soup. 

Yellow plantains, i.e., ripe but not soft, are boiled 
and served as an ordinary vegetable. Taking ofl‘ the 
ends and boiling them in their skins, keeps them a better 
colour. The skins slip off easily. 

Fully ripe plantains are cut into slices and fried. 

Green plantains, cut into thin slices and dried in 
the sun, are ground and yield plantains flour, or 
con quin tay flour. 

Oreen Corn. The pods for boiling must he only 
just full, and not at all hard. Strip the htisks off, 
leaving the inner one which drawdown so that the silk 
may be removed, then tie the inner husks round the cob, 
put the prepared cobs in boiling water with plenty of 
salt, boil till tender, take up and drain, put a little butter 
on and serve hot. 

Or the corn may be removed from the cob with a 
shja/pp knife and boiled: when finished it may be served, 



wit^i only a little black pepper, but is better with a tauce 
or with butter. The cobs for roasting should be stripped. 
If the fire is strong they may be roasted in the ashpit, 
but a clear coal fire is best, turning them that they may 
be done a>l round. 

Breadfruit is a valuable food product, but in itself is 
rather insipid. If boiled in soup, stew, or with other 
vegetables it must be peeled and the core removed. It 
takes very little time to become soft. When boiled as a 
plain, table vegetable bread-fruit should not be peeled, 
but out into quarters and put into boiling, well-salted 
water, 15 or 20 minutes, according to size, taken up at 
once laid on the “peel” side till the steam has gone 
then peeled, the core removed, cut into slices or mashed 
with black pepper. Boiled in this way and put away 
till cold, then peeled, cored and cut into rather thick 
slices sprinkled with pepper and fried in i“ crisco,” lard 
or dripping, is the most tasty way of using breadfruit. 

Breadfruit intended for bakes, etc., should not be 
crushed until wanted for use. 

VEGETABLE SOUP. 

Although our local vegetables are at their best 
when cooked in soups—that is, none of the good in them 
is washed—they do require the addition of fat in some 
form; strictly “ vegetarian,” they must be enriched with 
milk or butter, i'or ordinary use it is better to use a 
little salt or fresh meat. 

The most suitable vegetables for soups are Tannias, 
Eddoes, Cassava, Pumpkins, Peas, Beans, Ochroes, and 
Calalu. Each and all are good, but they may be improv¬ 
ed and seasoned with green “seasoning,” a bunch of 
which contains a bit of green celery leaf, a spray of 
marjoram, a leaf of ooarste thyme and a few green ’shalots 
or onion, garlic, tomatoes, (red pepper if liked), and 
black pepper and salt. To mak e them really nutritious, 
a little beef essence or good meat stock is necessary. 
But in any time of stress, especially in “war time,” 
we cannot always get what we like, and must perforce 
Kke what we pan get. The economical value of soup as 



an article oE food is tliat meat rejected from joints, 
chops, etc., locally called “soup meat,” is clieaper. 
Bones, (fresh or already cooked), scraps of cooked meat 
salt or fresh fish (free from bones) may all be used as 
a basis. Bones that have been roasted or fried in 
cooking, give soup a good colour and flavour. 

Whether the meat available be much or little, if it 
is to be eaten with the soup it should be cut info pieces, 
put into cold water without salt, brought slowly to boil¬ 
ing point, all scum removed as it rises and boiled till 
tender, when vegetables and seasoning should be added. 
When the vegetables are done, they should be taken out, 
mashed and returned to the soup with salt and black 
pepper to taste. 

When meat and vegetables are to be used separately, 
the meat must be put into nearly boiling water without 
salt, brought to boiling point and allowed to boil 2 or 8 
minutes till the scum rises. When this is removed the 
moat must be cooked slowly till tender, when salt may be 
added. Only suflScient time must he given to the vege¬ 
tables to cook them without mashing. Onions or any 
seasoning to remain in the soup should he cut small, a. 
few pieces of green papaw boiled with the meat, help to 
make it tender, and with pieces of boiled pumpkin, make 
a nice garnishing for the meat. 

When all are done, the meat and vegetables should be 
taken out and the soup thickened with plantain or cassava 
flour— 1 tablesponful to each pint of soup is a good 
average. The flour must be mixed smoothly with cold 
water, poured slowly into the boiling soup and boiled for 
a;few minutes, stirred to prevent burning and salt aiad 
black pepper added to taste. Cornraeal may be used for 
thickening hut is better made into dumplings, boiled 
separately and dropped into the soup. 

Soup made from beans or peas is very nutritious; for 
weak digestion the peas should be pulped from their skin 
and returced to the soup, but for general usetbis is not 
necessary. If dried peas or beans are used for soup, they 
must be well soaked in cold water, put into fresh o<fld 
jvater, brought slowly to the boil, and boiled till tender. 
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All calalas oontaia a great deal of water, and it is 
advisable to boil them separately, or allow for the w^ater 
in them. Ochroes should be sliced. Old time folks 
say, “ soup with ochroes and calalu in should never be 
stirred with an iron spoon. ” 

T'or those who like them a few shrimps, picked and 
scalded, improve most soups. 

White tannias boiled in as little water as possible, 
mashed in the same water, milk added to make it creamy, 
with a very little pepper and salt and a small bit of butter 
(margarine is not good in this )is a delicate and nutri» 
tious soup for young children. 

CUERIES, 

Curries, if carefully made and served with a wall or 
border of well boiled rice, are appetizing and economical 
dishes, as they adapt themselves to any standard of cook¬ 
ing. They may be simple, or elaborate as circum¬ 
stances permit. 

Cold meat of any kind, fish, some vegetables, such 
as boulangers, cucumbers, and the smaller kinds of 
squash, make excellent curries. Eggs, boiled hard and 
cut into slices or quarters, as a dish by themselves or to 
help out a scarcity of meat, shrimps scalded and picked, 
salt fish cleaned and boiled, are all good. 

Fish should be freed from skin and bone, which may 
be w'ell boiled, the water strained and used instead of 
plain water for fish curries, as it is very gelatinous. 

Any stock that can be made from meat bones' or 
scraps is much better than plain water and, of course, 
makes the curry richer. 

To make a good Curry 

Slice 2 or 3 onions, fry them to a good brown, tak¬ 
ing care that they do not burn, cut meat or fowl available, 
fry it with the onions, put all into a stewpan with a clove 
of garlic, and 1 tablespconful of curry pow'der, cover it 
with water and let it stew gently tilFtender, mix a full 
teaspoonful of cassava, rice, sweet potato, or plantain 
flour (either will answer ) with a little milk,a bit of 
butter, and some salt into a smooth paste and stir gently 
into the lot, and let all boil togetlier. 
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A little libae juice is an improvement, but it must 
not be boiled — put it in when all is finished 

A simple way of malting curry sauce for anything 
already cooked is to brown the onions, adding water 
(or stock) as required, mis 1 tabJespoonful of curry 
powder, a teaspoonful of thickening flour, salt, a 
little butter, gravy or water, put into the pan with the 
browned onions and stir well till smooth, add cold meat, 
etc., and let all cook very slowly till heated through. 
“pepper pot i.e.,” “buck pot.” 

A “ Buck pot ” with cover is used for this old time 
dish—which like curries, may be made with the best 
of everything, or when “needs must’’with simpler 
ingredients. 

The basis of “Pepper Pot” is usually fresh fat 
pork, but it is less rich and much more nutritious when 
made with cow-heel, shin of beef, or pig’s head and 
trotters. The meat must be cut up and boiled with 
a slice of uncooked salt-beef. When half done add 3 
or 4 tablespoons of good, thick cassareep, 1 dessert 
spoonful of brown sugar, a few peppers, and salt to 
taste. It must boil till the meat is quite tender. 
Pepper-pot must be warmed every day to prevent it 
turning sour. When adding fresh meat, either cook 
it till tender separately or remove the already cooked 
meat until the fresh meat is well done, put back the 
removed meat and boil again. Cold meat may be add¬ 
ed before boiling. 

Irish Stew is a very economical dish in which a 
very little meat, fresh or cooked, will go a long way. 
If made of fresh meat, “ soup meat ” is excellent; the 
meat must be put into cold water without salt, brought 
to boil, any scum removed, and slowly stewed till near¬ 
ly done, when the vegetables and seasoning may he put 
in, with pepper and salt, and all cooked together. If 
it is necessary to add more water, it should be hot. 
Cassava, yam, or sweet potatoes are all good in “ Irish 
Stew.” 

If Irish Stew be made from cold meat, the vegeta¬ 
bles should be boiled in only sufficient water to make 
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the stew thick and good—not watery. The seasoning 
mast boil with them and the meat be added when the 
vegetables are nearly done. Pepper and salt to taste. 
Keep stewing—not boiling—or the meat will harden, 

MEAT PIE. 

Yam, cassava, sweet potatoes, eddoes or tannias, 
may be used for the “ crust ”of this pie. The boiled and 
crushed vegetable must be mixed with a little margarine 
or dripping ; pepper and salt; a deep pie dish should 
be lined thickly with it, and the meat stewed with 
onions or shalots and a bit of fat pork (a goodly supply 
of gravy being made with it). A layer of meat is put 
in, then another of vegetables, more meat and all the 
gravy; and a thick cover of vegetable added and a bit 
or two of butter or dripping. Bake a light brown. 

An excellent “ crust” for meat pie may he made 
of boiled and crushed cassava and a little margarine 
or other fat and a few spoonfuls of cassava flour. Sift 
half a teaspnonful of baking powder and a little salt 
with the cassava flour, add to the cassava and knead all 
together till stiff enough to roll. If the cassava is dry 
a little water may he necessary, but must be sparingly 
used, or the paste will be sticky. Sprinkle flour on a 
board and roll the paste to the thickness desired. The 
pie dish may he lined with it, or if the meat is sufficient 
to fill the dish, only the cover need be made of the 
paste. Make a hole in the centre of the pie to let the 
steam escape. Bake a good brown. 

Fish—free from bone and nicely seasoned—may be 
used for either of these pies. 

EISSOLBS, PLAIN AND SAVODKY. 

Flain rissoles may be made from yam, sweet 
potato, or cassava. 

Boil and mash the vegetable; add pepper and salt 
and parsley chopped (if liked); shape into rissoles; dip 
m beaten egg; roll in bread crumbs, and fry. 

Bissoles are the most tasty, though not the most 
economical way of using scraps of cold meat or fish. 
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Mince or chop finely any cold meat or fish with 
seasoning, pepper and salt, mix with vegetables prepar¬ 
ed as for plain rissoles, moisten writh a little milk, or a 
beaten egg, roll in bread crumbs or cassava flour, and 
fry. 

Meat or fish cakes are made in the same way, but 
shaped into cakes and plainly fried. 

CEREALS. 

Rice, well boiled, is the basis of very many savory 
and sweet dishes, besides being in itself one of the best 
of oar locally grown foodstuffs. In cooking, care must 
he taken that it is throughly boiled, a point sometimes 
overlooked in the desire to have it “ grainy. ” Nothing 
is more indigestible than half-cooked rice. 

A very up-to-date cookery book gives the following 
recipe and calls it. 

“ A perfect way of cooMng rice :— 

“ Put one cup of thoroughly washed rice into 5 
cups of boiling water, cook from 15 to 20 minutes in a 
covered saucepan then set the saucepan uncovered in a 
warm place till all the water is evaporated. Rice should 
not be stirred, only shaken, ” 

The most satisfactory way of cooking rice as a 
breakfast dish is as the well known “ rice and peas. ” 
Por this almost any kind of peas or beans may be used, 
green or dried; the dried variety must, of course, bo well 
soaked previously, 

To a pint of peas, allow a pint of well washed rice 
a pinch of soda if the peas are hard, and only water enough 
to cook the rice. When the peas arc soft, add rice, an 
onion chopped, and a bit of salt pork and beef cut up, 
Salt fish may be used, or scalded and picked shrimps. 
Boil till all is well done and the rice rather dry. 

Cold boiled rice may he used for puddings, rissoles, 
thickening soups, or in sweetened and flavoured milk as 
“ rice milk. ” 

Rice cooked with a young chicken and a small 
piece of fat pork, an onion or green shalots, makes a 
very dainty dish. Or an old fowl may be well stewed 



with seasonings in plenty of gravy and rice enough to 
thicken the gravy used. 

Bice Kedgeree is made by boiling and seasoning 
r'icOj adding fish already cooked, boned and skinned, or 
a tin of salmon, and pepper and salt to taste. A little 
milk is necessary if dry fish be used, but the oil of the 
salmon is sufficient. 

Rice flour is invaluable in nursery or sickroom, 
as well as in making many dainty sweet dishes for table ; 
used in the proportion of half and half it mixes well 
with wheat flour in pastry, etc. (see “ Cakes. ”j 

Eor blanc-mange and custards, rice-flour should 
supercede all imported “ corn starch, ” “ custard powder, ” 
etc, (see “Puddings.'’) 

The “ Indian corn meal ” or maize flour should 
be far more generally used than it is, being perhaps, 
the most satisfying or all meals or flours, excepting 
oatmeal, for which it is an excellent substitute. 

“ The nutritive qualities of maize are considerable. ” 
As “stirabout’’or “porridge” it is plainly boiled, in 
gulted water, till thick, and eaten with milk, sugar, 
qT molasses. 


Cold boiled maize can he cut into slices and fried. 
It makes good cookies. (See “ Cakes. ”) 

• The flour of guinea corn or millet is used in the 
same way: it is finer and less rough in taste. 

Banana flour, locally called "Conquintay” flour, 
makes delicious gruel (*.<?., “pap”) and pudding: 
and IS excellent used for dumplings in soup or with stews. 

Plantain flour is a good substitute for wheat flour 
for thickening^ gravies and soups or for making thick 
sauces for haricot beans, or indeed any kind of beans. 


STAECHES. 


root. 


The best and most well-known of those is arrow- 

Arrowroot is a pure stai;ch, invaluable in the sick room, 

with Wended with milk; or in convalescence 

cuSardf for blanc-mange. 

custards, aad busemts. (See “ Oakes,**) 
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Cassava starch has many uses. Though not quite as 
delicate as arrow-root, it may be used in the same way. 
Mixed, with equal proportions of wheat flour it is excel¬ 
lent in cakes, etc. 

Sweeet potato flour is very good used for thickening 
soups, stews, gravies or sauces. It can also be used 
like rice flour in cakes, etc. 

For making arrow-root, cassava starch, or“tous-]es- 
mois ” into nourishment for the sick, 1 tablespoonful 
should be mixed smoothly with part of a pint 
of milk (flavoured or not as desired); the rest of the 
milk boiled and poured slowly over the mixed starch, 
stirred and returned to the saucepan; boiled and stirred 
5 or 6 minutes and sweetened to taste. 

Banana and plaintain flour or starch can be prepared 
in the same way, but should be boiled quite 10 
minutes after mixing 

Breadfruit, sliced, dried and pounded makes a very 
fine flour, which may be used for custards, puddings, 
gruel or for thickening sauces. 

PA.STEY. 

Meat pies have already been dealt with. 

Pastry for an ordinary Meat Pie :—If equal parts of 
rice flour and wheat flour are used the pastry, though 
light, is not flaky. The addition of baking powder —1 
teaspoonful to 1 lb. of mixed flour—makes it lighter, 
but it dries more quickly. A good short crust for either 
meat pies or fruit tarts may be made as follows-Half 
a pound each of wheat and rice flour (or cassava flour), 
1 salt-spoonful salt: sift together lightly; I lb. lard, 
crisco,” or “cottolene” (weight for weight crisco is best) 
srub the crisco into the flour with the fingers as 
lightly as possible, make a well in the centre and 
pour in nearly -I pint of water; mix all together and 
roll out on a thinly floured board, fold over and roll 
again. If time allow, it is best to roll part of the 
crisco (or lard) in first. Rub the pastry and put away 
for half an hour; roll again and put on bits of crisco, 
sifting a little flour over. This may be done 3 or 4 
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times, the pastry being kept in. a cool place in the 
intervals of rolling. 

A good crust for Meat or Fish Pie —Take boiled 
cassava, finely mashed, wheat flour, a little lard or 
dripping and milk. Mix the flour and mashed 
together with a little salt, rub in the lard, mix with 
the milk, roll out and line the edges of the pie dish 
fill the dish with meat or fish, coyer wdtli the crust 
and bake. 

PUDDINGS. 

Eice Pudding; One cup boiled rice, 1 egg, I pint milk 
a bit of cinnamon or lime peel, sugar to taste. Put 
the flavouring into chemilk to soak a little while before 
using. Beat egg and milk together, add sugar, pour 
over the rice and bake. 

Cold boiled cassava, nicely flaked or crushed may 
be used in the same way; so may cold sweet potatos, but 
great care must be taken to avoid lumps. 

Breadfruit pudding is delicious, but requires more 
flavouring for which grated .nutmeg is best. It is crushed 
and used in the same way as cassava or sweet potatos. 
If desired, a few currarts may be mixed in either pud¬ 
ding or a layer of Jam or jelly may be put in. 

. Blanc-mange .— 1 large tablespaonful of rice or cas¬ 
sava flour (rice is the most dedicate), | pint of milk, 
1 flat tablespoonful of sugar, the thin peel of a lime or 
bit of cinnamon. Soak the spice or peel a short time be¬ 
fore boiling ; mix the rice flour with a littloof the milk 
while cold ; boil the rest, and wheu boiling pour on the 
mixed flour, slowly stirring it well; put hack in the 
saucepan and boil for 6 or 0 minutes, stirring it to prev¬ 
ent burning; add the sugar, take out the peel or 
spice and put into a mould or basin to cool. 
Ibe same mixture with eggs and milk in pro- 
portion, poured into a pudding dish and baked, makes 
a delightful pudding* A little grated nutmeg and a, bit 
or two of butter is an improvement, but not necessary,* 

Cold corn meal porridge is good if beaten with 
sugar, grated spice and milk, and eggs, if available : or 
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com meal may be boiled with milk, spice and sugar. 
Both, if baked slowly, are good and satisfying puddings. 

Sweet potato starch and guinea-corn meal make 
good puddings, or may be used to thicken custards 
either baked or boiled. 

Custard: Take a pint of milk, 3 or 4 eggs, sugar, 
spice; boil the milk and pour on the eggs, after well 
beating them, mix one teaspoonful of rice, or other 
thickening with a little cold milk, stir slowly into the 
boiling custard, taking care that it does not curdle ; if 
for baking, the oven must not be over hot and the cus¬ 
tard must be taken out as soon as coloured. 

BAKES. 

Bakes are good, made of any of the local flours, and 
take less fat for frying then pancakes or fritters. 

Bakes (cold boiled cassava):—4 table-spoonfuls 
mashed cassava; sugar and spice to taste, and a spoon¬ 
ful of milk for moistering. A dust of flour helps in 
shaping them. Bry in boiling dripping or other fat. 
These bakes are good, satisfying and economical, as 
they take little fat for frying ; if given to children with 
morning tea instead of bread, or crackers, the results 
would be better. Of course, if eggs are available they 
are an improvement. Cold yams, sweet potatoes, or 
even eddoes can be used, but are not so light as 
cassava. 

ERITTEKS. 

Light fritters may be xnade of mashed pumpkins, 
cassava, yam or bread-fruit: the mashed vegetable 
inust be mixed into a batter with flour, eggs and milk. 
When well mixed, drop a small cupful at a time into 
boiling lard, fry them to a light brown on both sides, sift 
sugar over and serve with a cut lime. Fritters, though 
nice, are not cheap, as they absord so much fat. 

“ PONE.” 

“ Pone ” is made from raw cassava, sweet potatoes, 
or corn meal, “ Cassava Pone.”—Grate cassava (raw), 
add grated coconut, sugar, melted butter, melted lard, 
a little grated nutmeg, black pepper and powdered 
cinnamon, some currants (washed and picked); a small 
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red pepper (bruised); well grease a pan; pack the mix¬ 
ture in and bake. 

Add gvated pumpkins to “ corn-meal pone ” : other 
ingredients, the same. 

CAKES. 

Rock Cakes or Buns may be made of equal parts 
of wheat and rice or cassava flour. Bor 24 cakes:— 
J lb. wheat flour, a lb. rice flour, a small teaspoonful 
bicarbonate of soda, a pinch of salt, lb. crisco or mar¬ 
garine, J lb. yellow sugar, a few currants of sultanas or 
a few drops of essence, 1 egg and nearly I pint milk. 
Sift flour, soda, and salt together, rub in crisco add 
sugar and currants, mix well, beat egg and milk 
together, put in essence (if used), stir all together and 
make into rock cakes; put on greased tins and bake in 
a moderate oven about 30 minutes. If the oven is too 
hot they rise too soon. 

This mixture makes an excellent cake put into a 
tin and baked till done (one hour at least.) Carraway 
seeds are good in this, but are apt to burn on the top of 
buns. 

Rice flour may be used with advantage in making 
sponge-cake, sponge rolls, and light tea cakes. Use 
wheat and rice flour in equal proportions. 

“cookies” or DERBY CAKES. 

Ha!f-a-pound of wheat flour, ^ lb. rice flour, 1 
teaspoonful of baking powder, ^ lb. yellow sugar, a few 
currants, i lb. crisco or lard, and 1 egg. Sift flower and 
baking powder together, rub in crisco, then add sugar 
and currants, beat the egg—if small, a teaspoonful of 
milk or paste must be added, very sparingly, for if too 
moist the paste will not roll out. Mix all together 
thoroughly, roll out and cut into cakes, f of an inch 
thick. Bake a very light brown (10 to 16 minutes 
should cook them nicely.) 

Plantain Flour Cookies:—To ^ lb.- plantaiu flour 
put half a teaspoonful baking powder, sift together, rub 
in two ozs. crisco, add 2 ozs. sugar, a little ground- 
ginger or grated nutmeg, add milk or a small egg till 
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the mixture is right for rolling: flour the board well, 
cut into cakes and hake a good brown. A morsel of 
candied peel, a split raisin, or a muscatel put in the 
centre improves their appearance only. About 15 
minutes should cook them. 

Corn-meal Cookies are excellent and keep well. Use 
the same proportions as for plantain Cookies, but they 
require slower and longer baking (20 to 26 minutes.) 

SCONES. 

Scones should be eaten hot if made wnth corn-meal 
alone, but if a little wheat flour be added they will be 
good and satisfying cold. Take half pound of corn- 
meal, I- lb. wheat flour, | teaspoonful bicarbonate of 
soda, a little salt, and sour milk to mix. Sift the flour, 
salt and soda together, mix with the sour milk, roll, 
shape and bake on hot plate or girdle. If wanted 
richer, margarine or lari may be added. Cold boiled 
cassava mashed free from lumps and mixed with a little 
baking powder, the yolk of an egg and a little salt, 
makes good scones. 

COCONUTS. 

The uses of grated coconut are numerous. In cake 
making and as a filling for open or closed tarts, in 
giving daintiness to curries, in flavouring and in the 
form of coconut cream or milk, it is very good. 

Coconut Cream :— The nut should be grated. To 
each cupful of grated nut put one of boiling water, let 
it stand till cold and strain. This can be used in pud¬ 
dings in place of cow’s milk. 

Grated coconut mixed with yellow sugar, grated 
nutmeg or other spice and a few currants, is a good and 
cheap filling for patties. A little of the mixture added 
to cassava or other puddings add to their richness. It 
is also a nice addition to corn meal or other cookies. 
For confectionery it takes the form of sugar' cakes, 
coconut drops, ice candy, etc., wd is wholesome and 
nourishing. 
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BANANAS, 

Bananas arc a food in themselves without cooking, 
but they lend themselves to many very easily made 
and inexpensive sweet dishes. 

As fritters they are simply sliced, dipped in any 
batter, dried and spgar sprinkled over thern when done. 
If too ripe to slice they may be beaten up in batter. 

Banana CompoteBoil together one cupful of 
sugar, one cupful of water, a small piece of cinnamon 
bark, the grated peel of a lime and a teaspoonful of 
lime juice. When boiling, lay in as many pieces of 
banana as the pot will hold—the pieces can be cut an 
jnch thick. 

Baked Bananas:—Peel and cut off the ends of the 
bananas, split them, sprinkle with a teaspoonful of 
sugar and one teaspoonful of lime juice. Bake in a 
hot oven for 20 minutes. 

Por Banana Jam and Jelly (see “ Jams.”) 

Bananas sliced thinly and sprinkled with sugar 
may be layered in boiled cassava or bread-fruit 
puddings. 

JAMS, JELLIES AND PRBSBUVES. 

The following directions for jam and jelly making 
were written when white sugar was cheaper; they may 
still be followed; but for war-time cookery yellow sugar, 
which is less than half the price, must be substituted. 

It must he remembered that jam or jelly made 
with yellow sugar requires quite 10 mimtes longer 
boiling, and all scum rising must be carefully taken off 

All fruits used as stews, jams or preserves of any 
kind, should he boiled till tender with spice or other 
flavouring and carefully skimmed before the sugar is 
added. Less sugar is required and a better result 
obtained in this way than when^ as is frequently done, 
all are put on together. 
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(Extract from “ The Journal of the Board of Agricul¬ 
ture ” January 1909 'Vol 11. No. 8.) 


Tor Guava Jelly the fruit must be cut and boiled 
for 20 to 30 minutes in sufficient water to cover it well, 
stirred with a wooden or enamelled spoon to loosen the 
seeds and prevent burning; than carefully strained 
through a course cloth or muslin; left a little while to 
settle, and then the clear water used in the porportion 
of 2|- pints to 2 lbs. of sugar. 

Let the water boil, then add the sugar and a piece 
of alum about the size of a small cherry. From the 
time it starts boiling again it must boil as fast as 
possible for 20 minutes : the pan must be large, so that 
its contents will not require constant stirring to prevent 
boiling over; as every time a cold spoon is put in it 
receives a check and so requires longer cooking. To 
make a clear, bright jelly very fast boiling is essential. 
Have a piece of cellular cloth or coarse muslin ready, 
strain the jelly immediately, put into bottles, fill full, 
and screw down at once. 

Biae-apple jam :—This requires great care as it 
burns very easily. Ihe fruit must be chipped or grat¬ 
ed, weighed, or measured boiled in its own juice or, 
when necessary a little water may be added. Then to 
every pound or pint allow one pound of granulated 
sugar and boil quickly, stirring constantly for 30 
minutes or even a little longer if it is to be kept long or 
exported. 

Caramhola Jam: The fruit must be prepared by 
cutting off the acute edges, then cutting into pieces 
about f inch thick ; boil 2-|- lbs in pints of water till 
tender, which will take about 15 minutes; then add 2 
lbs. of best granulated sugar and. boil for 16 to 20 
minutes. The seeds give a delicious noyeau flavour. 

The same quantities of fruit, water and sugar, and 
the same time for boiling does for Sorrel Jam{ this is 
improved by addition of a few cloves. 

Sorrel Jelly. For this the fruit must be boiled to 
a pulp, strained, and 3 Ihs, of sugar with a few cloves 
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added to every 2| pints of juice. As in guava jelly, it 
must be strained when finished, and corked or screwed 
down immediately. 

Orange Marmalade. Tor making this in the 
tropics, where the fruit is fresh aud the rind full of the 
essential oil, very few of the recipes given in cookery 
books answer. 

The fruit should be cut in quarters, the flesh sep¬ 
arated and soaked in sufficient water to cover it, the 
peel in salt and water. The peel must be boiled in two 
or three waters: the first with salt to extract the bitter¬ 
ness. As soon as the water boils it must bo poured off. 
If the peel be boiled more than a minute or two with 
the salt no after boiling will make it tender. In the 
last water it must boil till, soft enough to rub between 
finger and thumb. Then cut into thin slices, 
scraping away the white flesh. Next, well rub the figs 
of flesh to get all possible juice and gelatinous matter 
out, and strain; boil 2| pints of this juice with 2^ lbs. 
of sugar. When nearly done—in 16 to 20 minutes—add 
1-| lbs. of sliced peel, boil together very slowly for 6 or 
6 minutes:—if boiled longer the peel will harden. 
Orange marmalade if properly made, bottled aud covered 
while hot improves by keeping. 

Qreen Mango Jam. (Irate full green mangoes; 
to every 4 cupfuls of grated fruit put 2 cups of water, a 
bit of ginger: or cinnamon (ginger gives the best flav¬ 
our); boiler till tender stirring frequently; when soft 
add 3 cups of yellow sugar, boil till it is quite thick, 
stirring constantly with a long enamel or wooden 
spoon, as it jumps and splashes badly when nearly done. 
Allow 10 to 16 minutes to boil the mangoes, 20 to 30 
to boil the jam. Note :—Never use an iron spoon to 
stir fruit or jams, it blackens them and spoils the flavour. 
Mango jam is delicious when carefully made. 

A nice way of cooking mangoes for desert or to eat 
with bread or pudding, is to cut the mangoes in strips ; 
to every pound of mango put 1| pints of water and a 
hit of ginger; boil slowly till tender, stirring carefully 
so as pot to break the strips; when soft add | lbs sugac 



to each ih. of fruit, boil slowly again for SO minutes 
When cold it should be pretty to look at, i.e., strips of 
fruit in jelly—and dainty to eat. 

Green Papaws may be used in the same way, but 
they require the addition of lime juice to give the neces¬ 
sary acidity. Green papaws make a fair substitute for 
apples, used in tarts Or for sauce. For sauce, spice 
should be omitted. 

Mammee Jpples are used for jam and jelly—for 
jam, exactly like green mangoes. Care must be taken 
to avoid the white pith under the skin, which is very 
bitter. 

Golden Apples are stringy and fibrous and should 
be boiled till they will pulp through a sieve. Allow 
2 cups of pulped fruit to cups of sugar and use 
cinnamon or cloves for flavouring. They require con¬ 
stant stirring while boiling. 

Cherries, Gooseberries, Hog plums, and Governor 
plums~{commo\j called “ Sidiums”)—are best made 
into jellies, on account of the tense skin and seeds. 
Use the same proportions of strained water and sugar 
as for guava jelly. 

Sorrel makes a bright crimson jelly and is a good 
substitute for red currant jelly which it resembles in 
appearance and taste. Pick the red calyx from the 
seeds and steep in water to cover, with a few cloves, for 
an hour or so; then boil in the same water till mashed ; 
strain through muslin or crash, and allow 2} pints of 
strained water to 2 lbs. yellow sugar. 

A coarse 3 am is sometimes made from the red 
calyx, after being soaked for Sorrel drink 

Sorrel Syrup, Boil and strain the red calyces, add 
to 2 pints of the strained water a few cloves, and 1 lb. 
of sugar ; boil till it is a thick syrup; bottle .while hot. 
A tablespoonful swizzled in water makes a cooling and 
healthful drink. 



jiS'oMfsop makes a good opaque jelly. It should be 
peeled, boiled aad straiued, left to settle and the clear 
water used in the proportions of 3^' pints to 2 lbs. 
sugar. 


Bananas, cut, boiled and pulped make a good jam 
for immediate use; they require the addition of spice 
and lime juice, and sugar to taste. 

Banana Jelly, is also good for immediate use, but 
has no keeping qualities. 

There are so many other fruits that are better for 
jams and jellies, that bananas are rarely used, more 
particularly as they have so many other uses. 

CHUTNEY. 

A simple, cheap and good way of making a most 
appetizing Chutney from green mangoes or green papaws 
is : —Grate mangoes or papaws and boil in enough water 
to keep from burning. When cold, measure, and to 2 
cups of fruit, put 1 cup dark sugar, 1 cup brown 
vinegar, 1 or 2 blades of garlic, one or two onions 
chopped or pounded finely and red peppers to taste, 
(also pounded) ; boil over a slow fire till quite thick, 
stirring with a long spoou or stick, as it splashes like 
mango jam ; put hot into screw-topped or tightly corked 
bottles and while hot, cover. 

Chutney made carefully will keep for months. 

There is never a month that some fruit is not avail¬ 
able, for jam, jelly or stewed fruit, Many of these 
fruits are excellent substitutes for imported preserves. 
Many of them have a distinct flavour and adaptability 
to the need of residents dn tropicfil climates; and in 
time should be largely used on account of their cheap¬ 
ness and freshness, and to avoid the large w’aste of good 
nourishing food so often seen and written about by 
those interested in the welfare of the people of the 
of the colony 



WJBIGHTS AKB MEASUEES. 
Wheat Flour or Banana Flour. 

4 level table-spoons full, weigh 1 oz. 
1 cup full weighs lb. 

Cassava Flour. 

2 table-spoons full weigh 1 oz. 

] | cups full weigh lb. 

Corn Ileal. 

3 level cups full weigh 1 lb. 


Sugar. 

1 heavy table-spoon full weighs 1 oz. 
7 spoons full = 1 cup. 

2 cups full weigh 1 lb. 

lApuid, 

2 cups = 1. pint. 

16 spoons full = ^ pint. 



ObUiiary. 

BENJAMIN ""gAINFORT, 

Born litli Feby., 1861, Died 24tii Jaiiy., 1926- 

It is with (‘xtiHMne regret that have* to 
riMa>ixi the <k*ath of Mr. Beujiuuiii (lainfort , hik^ 
Cliief Oomrnksaiy of this Colony, wlii(*li orrurr<Hi 
in England on tin-' 24tli January, 11)26. 

Mr. Gainfort was appointed an Assistant 
Commissary in 189B and }i first-grade Disti'ict 
Commissary in the following year. w'as ap¬ 

pointed Chief Cominissavy in J anuai’y, 1 920, and 
retired on ]3enBion on November 1st, 1924. Wlrilc^ 
a Cominissary, he also acted as Bu|)erint(vnd(‘nt. of 
the Botanic Gardens from April, 1902, to Octolxrr, 
1904. Ml*. Gainfoi*t first btxannci ii memi)(4' of 
the Board of Agriculture on the 8t!i July, 1902 
whilst acting in tlie above capacity, and wlien lu‘ 
ceased to so act in Octob(>r 1 904, on tlie suggest»ion 
of the late Sir Alexander As!unore, 1 h^ wa-s ma.de 
a personal memlxn* of the Board with the ol)je(Vt of 
securing his somewhat exceptional knowledgr*. of 
drainage, irrigation, livestock especially horse 
kind, and tropical agricultural matters generally, 
as an assistance to the Boa.rd and to tlie Deparri:.- 
ment of Agriculture. M!r. Gainfort’s lengtl) of 
service on the Board was exceptional, viz., 22 
years. He lias been thi'ougliout his pendod of 
service a very regular a,ttt‘udati.t at tlie m(‘otings 
of the Board and especnally of those of sucii of its 
CommitteeH he lias been a.p|)ointed to, and has 
been ' of great assistance to the Board of Agri"' 
culture in many ways. 

At a meeting of the BoareJ of Agriculturt^ ludd 
on the 3rd Fidiruiuy last year, Htt which tln^ 
Governor |vresided, the lioard unaniniousiy 
decided to respectfully suggest to His hlxccvllmiey 
tliat Mr, Gadufort wlvo was an (vaergetic nunnlier 
of the Boai'd from 1902 to his r(4:ar<vineiit, 
should 1)0 made an Hoiiorary Member of the 
Board. ' Tliis . proposal ■ ' His Excellency was 
pleased to accede to« 

Mr. ■ Gainfort leaves a ■ widow ■ and two 
children, to whom we tender our, .sinoere sympathy 
in their sad bereavement.—J. B. H* 
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EXPORTS OE AGEICULTTJRAL AX.1) EOEEST 
PRODUCTS. 


Below will be found a list of the Agricultural and 
Forest Products of the Colony exported during 1925. 

The corresponding figures for the two previous years 
and the average for the sixteen years prior to that are added 
for convenience of comparison. 

JPvodiict. 1907-22. 192^S. 


Sugar, tons 
Rum, gallons 
Molasses, gallons • •. 
Cattle-food (Molascuit)| 
tons j 

Cacao, cwts. 

Citrate of Lime, cwts. 
Lime Juice, gals. ... 
Essential Oil of 
Limes, gals. ... 
Coconuts, thousands 
Coconut Oil, gals. ... 
Copra, cwts. 

Coffee, cwts. 
Kola-nuts, cwts. 

Bice, tons 
Ricemeal, tons 
Cattle, head 
Hides, No. 

Pigs, No. 

Sheep, head 
Balata, cwts. 

Charcoal, bags 
Firewood, Wallaba, > 
etc., tons 5 

Gupae, lbs. 

Lumber, cub ft ... 

Railway sleepers, No. 
Rubber, cwts. 
Shingles, thousands 
Timber, cub. ft. 


99,646 

83,166 

2,753,607 

420,996 

122,547 

65,997 

4,509 

814 

367 

None 

164 

None 

*10,181 

11,019 

*390 

218 

1,630 

2,650 

*21,406 

26,621 

1,163 

8,401 

2,716 

4,778 

12 

None 

■ 6,728 

8,971 

764 

None 

635 

994 

4,986 

5,916 

715 

455 

66 

37 

10,682 

9,161: 

61,017 

44,295 

8,121 

7,674 

2,919 

2,588 

232,502 

114,062 

9,159 

8,916 

70 

12 

2,458 

1,,374 

181,420 

152,168 


1924. 

1926. 

85,896 

97,714 

769,308 1,148,119 

1,160,757 ; 

1,345,243 

1,102 

1,268 

None 

None 

None 

None 

9,785 

8,430 

396 

806 

1.560 

1,363 

21,804 

30,394 

16,508 

17,278 

4,581 

5,964 

None 

None 

4,470 

6,918 

None 

None 

391 

514 

8,902 

9,801 

427 

889 

87 

14 

12.234 

8,079' 

■12,040 

32,625 

6,477 

6,143 

708 

477 

180,863 

146,5f)j 

39,238' 

39,779 

86 

96 

1,278 

1,892 

168,454 

216,749' 


'* Average for seven years 1916 to 1922 only. 
No records available prior to 1916. 
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ATTENDANCES AT THE DISTRICT GARDENS 
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1912 ... 

5,514 

4,395 

3,302 

2,100 

2,544 

2,156 

1,718 

21.729 

1913 ... 

5,156 

4,535 

2.519 

3,399 

2,568 

1,836 

1,319 

21,332 

1914 

4,243 

3,869 

2.443 

3,025 

1,791 

1,653 

1,533 

18,577 

1915 ... 

1,123 

1,006 

769 

59 

503 

339 

401 

4,209 

1916 ... 

4,705 

1,161 

1,510 

225 

623 

2,251 

1,297 

12,026 

1917 ... 

4,991 

2,820 

1,366 

3,297 

1,186 

2,564 

1,663 

17,086 

1918 ... 

4,834 

3,081 

1,653 

2,671 

2,162 

2,790 

2.067 

19,258 

1919 ... 

4,769 

2.425 

1,582 

2,798 

1,851 

2,480 

1,556 

17,461 

1920 ... 

6,285 

2.312 

1 1.665 

2,525 

2.532 

3,228 

' 2,148 

20.695 

1921 

5,671 

1,968 

1,642 

2,629 

1,949 

2,539 

1,610 

18,008 

1922 ... 

3,557 

1.841 

1,105 

1,593 

1,525 

1,522 

1,397 

12,950 

1923 ... 

4,038 

2,780 

1,595 

1,934 

1,953 

2.137 

1,951 

16.388 

1924 ... 

4,123 

2,827 

1,103 

1,789 

1,678 

2,146 

1,664 

15.330 

1925 ; 









1st quarter 

1.019 

1,012 

337 

5.16 

412 

610 

709 i 

4,615 

2nd „ 

624 

582 

350 

478 

... , 

417 

361 J 

2.812 

3rd „ 

953 

539 

361 

387 


326 

231 

2,797 

4th 

721 

622 

532 

_438__ 

, 58 

310 

296 

2.977 
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Meteorological Data 1925- 


BOTANIC GARDENS, GEORGETOWN. 


i925. 

• 'Months. 

Rainfall. 1 


Number of Djiy.s of ILiiii. 


Evsipor- 

sition 

m 1 

CD 1 

.X3 1 

e ! 

c i 

Under 
.10 in. 

° d 

o o 

rH iC 

ss 

kCi 

' 

O a 

8S 

tH (IM 

^ a i 
o ^ i 

^S,! 

*~Zi f/J 
>“* 

C Ei 

aJ 

s 

January 

B.70 


10 

2 


... 

22 

4.G2 

February 

2.21 

14 

4 

1 



IS) 

5.83 

March 

14,82 

5 

7 

4 

,4 

1 

21 

4.67 

April 

4.29 

() 

7 

2 

1 

... 

1C 

4.71 

'May 

0.90 

4 

9 

2 

.». 

1 

16 

.5.22 

June 

7.84 

7 

14 

2 

2 

... 

25 

i ; 

4.32 

July 

i 

1 8.071 

5 

18 

1 

8 1 

... 

22 ' 

. 4.62 

i 

: August) ! 

0,54 

9 

0 ■■ ' 

1 

! 

i 2 

I 

... 

18 

4.78 

September 

8.04 



... 

1 

1 

',1 

6.54 

. October 

.87 

1 

! '■* 

8 

... 


... 

0 

6.99 

NoYember 

.58 

1 2 

1 

... 

... 

1 .... 

8 

5.88 

December 

4.78 

t 

6 

1 ® 

8 

... 

... 

15 

1 

j 4.88 

Totals. 

68,25 

74: 

i 80 

i 

18 

12 

8 

187 

1 61.51 


/ 
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Stations* 

Wettest 

Day. 

Rainfall. 

Inches 

Hottest 

Day. 

Temper¬ 

ature. 

Botanic Gardens, 
Georgetown ... 

15th March 

6.00 

30tli Aug. 

90.0 

New’ Amsterdam 
Public Gardens...; 

28th May 

2.60 

5th Sept- 

95.0 

Onderneeming. | 

Essequibo 

21st March 

;22nd and 1 
„ |25th Sept 

2-65 '24th Oct. J 

93.0 

Morawhanna 

N.W.D. 

26th March 

1.59 

■■■ 



AIR TEMPERATURE 'ANUJIUMIDITY IN THE SHADE“ 
BOTANIC GARDENS, GEORGETOWN, 1925. 


Months. 

Air Temperature. 

lliinildifcy. 

■ Maximum. 

Minimum. 

Mean. 

Mean.- 

January ■ 

82.6 

73.5 

78.0 

79.5 

February 

83.4 

74.3 

78.8 

78.0 

March 

83.6 

74.1 

78 8 

80.2 

April 

85.1 

75.6 

89.3 

78.8 

May 

85.5 

75 4 

80.4 

77.9 

June 

85.2 

74.9 

80.0 

81.6 

July 

86.2 

75.7 

80.9 

79.9 

August ...: 

86.2 

75.3 

80.7 

81.1 

September 

87.2 

75.8 

81.5 : 

77.8 

October 

87.9 

75.8 

81.8 : 

75.8 

November 

87.5 ; 

75.9 

81.7 

76.1- 

December ...i 

86.3 

75.2 

80.7 1 

76.3 

Mean ...' 

35.6 ■ 

75.1 

80,3 

J8.6 
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MEETING OE THE BOARD OE AGRICULTERE 


A Meeting of the Board of Agriculture was held 
in the Court of Policy Hall on Friday, the 26th day of 
Eehruary, 1926, at 2.30 p.m. His Excellency the Gov¬ 
ernor, Sir Cecil Rodwell, K.C.M.G., presided, and there 
Were present W. Erancis, Esq., E.I.C., Acting Chair¬ 
man, (Acting Director of Science and Agriculture), 
Hon. G. D. Bayley, O.B.E. (Commissioner of Lands 
and Mines), S. H. Bayley Esq,, (Director, Colonial 
Transport Department), L. D. Cleare, Jr., Esq.,P.E.S. 
(Government Economic Biologist), Dr, C. L. Whit¬ 
tles, (Superintendent, British Guiana Sugar Planters’ 
Experiment Stations), G. E. Anderson, 15sq. (Repre¬ 
sentative of the Royal Agricultural and Commercial 
Society), Captain E. Bechett, E.L.S. (Deputy Director 
of Agriculture for Essequibo), Hon. R. E. Braasington, 
Hon. J. J. da Silva, H. L. Humphrys, Esq, E. M. 
Walcott, Esq., E.R., A. Seton Milne, Esq., (Govern¬ 
ment Veterinary Surgeon), H. A. Britton, Esq. (Presi¬ 
dent of the British Guiana Earmers’ Conference) Dr. 
E. T. Wills, C. R, Williams, Esq., with Mr. E, M. 
Peterkin, Secretary. 

Mr, Humphrys welcomed His Excellency on be¬ 
half of the Board, and expressed the hope that he would 
find time to attend other meetings. 

Mr. da Silva endorsed Mr. Humphrys’ remarks 

aud ad4ed that knowing as he did that His Excellency 
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was travelling over tlie country and seeing conditions 
for Mmself, liis attendance at the meetings of the Board 
would be very useful. 

His Excellency; I must thank Mr, Humphrys 
and Mr. da Silva for the very kind words with which 
they have welcomed me. This is the first occasion on 
which I am presiding at a meeting of this Board, I 
understand it is not the practice for the Governor, al¬ 
though he is the President of the Board to attend the 
meetings unless they are special meetings. I am glad 
however, as this is the first meeting to be held since I 
have arrived in the Colony, to preside, and I shall cer¬ 
tainly have no hesitation in presiding on future occasions 
if there is any special reason why I should do so. 

The Acting Chairman tendered excuses on behalf 
of W. M. B. Shields, Esq., R, Strang, Esq,, and the 
Director of Co-operative Societies (G-L.B. Gall, Esq.). 

The minutes of the previous meeting held on Sep¬ 
tember, 30th, 1925, having been circulated to the Mem¬ 
bers of the Board and having received their approval 
were on the motion of Mr. H. L. Humphrys, seconded 
by Mr. S. H. Bay ley, taken as read and confirmed. 

His Excellency said : Before the Board j)roceeds 
with its business. I am going to ask you to agree to 
a resolution with reference to the death of Sir John 
Harrison. Sir John Harrison, the late Chairman of 
the Board died on the 8th of Eehruary,, after 36 years’ 
service in the Colony. Before arriving here in 1889 
he served for over ten years in Barbados as Island 
Professor of Chemistry and Agricultural Science. He 
became Director of Science and Agriculture in 1905, 
was created C.M.G., in 1901 and Knighted in 1921. 
He also held the appointments of Chairman of the 
Board of Agriculture, Government Analyst and Geolo¬ 
gist,i Chairman of the B.G. Sugar Planters’ Experiment 
Stations Committee, and was ea; a Director of 

the Royal Agricultural and Commercial Society. He 
was made* a member of the Executive Council in 1918, 
As Chairman of the Board of Agriculture he was pres¬ 
ent at every meeting held from its inception on the 9th. 



of August, 1901, except two, one in 1921 and one in 
1922, when he was away from the Colony on leave of 
absence through ill-health. My own official association 
vith. the late Professor Harrison was but a brief one, 
estending only over a few weeks before he was taken ill, 
bit I saw enough of his work to realize what a loss the 
Colony and Government have sustained. I do not think 
tha'-, i can describe him better than by the words used 
by ffie Secretary of State for the Colonies in the Tele¬ 
grams of condolence which he sent the other day. Mr. 
Ameiy referred to Sir John Harrison ‘as an officer of 
excepiional distinction.’ Sir John Harrison carried on 
his wodc to the very last moment. In fact, it was only 
by my express orders that he could be induced to lay 
aside his work. Even as late as the 27th, January there 
is a minute on record by him about certain details of 
departmeatal administration, a minute which I may say 
displays aij the force and virility which I believe usual¬ 
ly characteiised the product of his pen and I should 
like to say that I am indebted to the late Sir John 
Harrison foradvice which he gave me the last time I 
had an official interview with him witli regard to the re¬ 
organisation of the Department of Science and Agricul¬ 
ture as from tie date when it was then hoped he would 
retire in order fo enjoy the leisure which he had so well 
earned. The fojowing is the resolution which I will 
ask the Board to pass and I suggest that out of respect 
we should pass it standing 

“That the Hitish Guiana Board of Agriculture 
“ desires to recordits sense of the great los.s'sustained 
“ by the Colony anl especially the agricultural interests 
“ in the lamented d»,atli of the late Chairman of the 
“ Board, Sir John iHrrison, C.M.G., etc , and desires to 
“ convey its deep sympathy and condolence to Lady 
“ Harrison and other members of his family-’ 

Mr. Brassington' Your Excellency, I have the 
very great privilege in seconding this resolution bear¬ 
ing testimony to the gieat services Sir John Harrison 
rendered to this Coloay. I knew Sir John Ilarrison as 
far back as 1900 aid from that date up to the . date 
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oi his death, I have been associated with him on many 
public boards. I say in the fullest sense that it was a 
privilege to be permitted to be associated with. Sir Joha. 
JEarrison on any board or in any policy or pubic 
duty. As I said in the Combined Court at tue 

annual session I do not suppose there was aay- 

body in the scientific world who had the number 
of degrees and whose scientific attainments wer3 so 
varied as Sir John Harrison. In agricultural science 
and anything that he took up, his services were of the 
greatest value to the Colony, and when we con¬ 

sider the numerous ofl&ces he heW one cannot under¬ 
stand how he did it. He had a most marvellous memory 
and capacity for work that has never been excelled or 
equalled in this Colony. I feel certain thac the re¬ 
marks which fell from Your Excellency will be 

endorsed by every member of the Board and in this 
Colony, and, on this Board his memory will long live. 

The motion was carried standing. 

Mr. Walcott moved that the Board place on record 
its regret and sympathy with respect to the death of 
Mr. B. Gainfort, retired Chief Commissary, who, he 
said, had served the Colony for many years and was 
never afraid to say what he felt. This was seconded by 
Mr. G. E. Anderson, and unanimoush carried. 

His Excellency proposed that hif predecessor, Sir 
Greame Thomson, K.C.B., be appoiited an honorary 
member of the Board. This was seonded by the Hon. 
R. E. Brassington and ^nanimousb carried. 

The following were reported 

The Acting Chairman reported that Messrs. G. B. 
Anderson, the Hon. J. J, daSilva, and Hr. E. T. 
Wills, who had been granted learn of absence had re¬ 
sumed their seats; also, that Mr. Ihos. Earle had been 
granted three months’leave of absence. 

Permission granted Mr. A. B. F. Webber to 
export two live Curri-Curri (Erdocimus rubra). 

Permission to collect bird skins granted to Mr. T. 
A. W. Davis, Assistant Conservator of Forests. 



Destruction of Guernsey Bull “ Rooseveldt II *’ 
through old age. 

The afS.liation of the undermentioned j^ssocia- 
tions :— 

Berbice Agricultural and Industrial Association. 

Beterverwagting & Triumph Farmers’ Association. 

Buxton & Friendship Farming Association. 

The Acting Chairman reported that Mr. E. W ard. 
Superintendent of the Botanic Gardens, had been grant¬ 
ed six months’ leare of absence at the expiration of 
which he would retire after forty years’ service in the 
Department of Agriculture. He proposed that Mr. 
Ward be appointed an Honorary Member of the Board. 

Mr. Britton, in seconding this motion said that Mr, 
Ward was really the friend of the small farmers to 
whom he gave practical demonstrations when he went 
into the country districts. He proposed to return to the 
Colony so that the Board would continue to have his 
advice, 

Mr, Brassington suggested that a letter be written 
to Mr. Ward expressing the Board’s appreciation of liis 
services. He remarked that there was no doubt that 
Mr. Ward had rendered very valuable service to the 
Colony in a very modest way. He ivas one of those 
men who hid their light under a bushel, as those who 
had come into contact with him could not help being 
struck by his sound practical knowledge of Agriculture. 

The motion was put to the vote and unanimously 
carried. 

The change in the dates of the County Agricultur¬ 
al Show, Few Amsterdam, Berbice, from the 4ith, and 
5th, March, 1926, to the 16th, and 17th, September, 
1926, was reported. 

The following were laid :— 

Journal, Board of Agriculture, Volume XVIII.— 
No. 4. 

Journal, Board of Agriculture, Volume XXX.— 
No. 1. 
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Letter of thanks received from Lady Hodgson, 
acknowledging letter of condolence from the Board on 
the death of her husband. 

List of Registered Veterinary Surgeons for 1926. 

List of persons authorised to inoculate and to brand 
animals under Section 32 (2) of the Contagious Diseases 
(Animals) Ordinance No. 5 of 1920. 

Movements and Services of Bulls and Stallions for 
1925. 

Report on Agriculture Show held at Belfield E.C., 
on 6.10 25. 

Report on Agricultural Show held at Stanleytown, 
W.B., on 27.10.25. 

Report on Agricultural Show held at Mahaicony, 
E.C., on 25.11.25. 

Report on a Farmers’ Competition held at Buxton 
and Freindship, during 1925. 

The minutes of the Veterinary Committee meeting 
held on 21.2.26., dealing with a letter from the Gov¬ 
ernment Veterinary Surgeon as under:— 

“ I beg to draw the attention of the Veterinary 
“ Committee to the following : Estates can call 
“ in vaccinators from outside to vaccinate the ani- 
“ mals. Once a place has been proclaimed affected 
“ with disease such as Anthrax, Glanders, etc., the 
“ only one that should be allowed to vaccinate or 
“ test these animals is the Government Veterinary 
“ Surgeon, otherwise, he is not able to control the 
“ disease. I would ask the Veterinary Committee 
“to make this a very strong point at the Board’s 
“ Meeting on the 26th Februray” 

was next considered. After some discussion it was de¬ 
cided that the Veterinary Committee should deal with 
this matter and forward to the Board their decision as ■ 
to the Amendment required to Section 36 of Ordinance 
6 of 1920. 

Information required with regard to the possibility 
of the fruits of “ Mango” and “ Pithecolobium,” in the 
Colony being prepared as cattle food,. This file had 
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been referred to the Subsidiary Products Committee, 
which was of opinion that there was not a sufficient 
quantity of these trees being cultivated in the Colony to 
warrant further investigation, nor was there any likeli¬ 
hood of there being so in the near future. 

An enquiry reproduction of Eddoes in British 
Guiana and regular shipments to be made to New York, 
was submitted. 

A letter from Messrs. Gore Ltd., Jamaica, re a 
proposed co-operative Eruit Growers and Produce 
Growers Association was submitted. 

Proposed Agricultural Loan Bank. 

Mr. Walcott asked what steps were being taken in 
the matter. The question was brought before the Board 
twelve months ago, and was in the same position at 
present. An Agricultural Loan Bank was of urgent 
necessity and ho would like to see some serious action 
taken in the matter. Mr. Shankland might be brought 
in and asked to Concentrate on such a bank, and his 
services could be utilised as a whole time officer. 

His Excellency said that Mr. Shankland had been 
appointed on the Committee, and that he hoped that 
the government would be able to put some definite 
proposal before the Court of Policy and the Combined 
Court at an early date. 

Allocation of vote XXXVIII, No. 56, Live Stock, 
purchase of, $1,200 00. 

The Government Veterinary Surgeon suggested 
that the following be imported for 1920:— 

\Bulls — 2 Short Horn at $360 each $ 720 00 
2 Ereisian at $360 each 720 00 

Meep — 4 B ams H.B. unrelated at $98 each 392 00 

6 Ewes H.B unrelated at $98 each 588 00 
JETorae—If required, $1,000 ... 1,000 00 

Fowls—^ Indian Game $25 per trio 25 00 

$3,445 00 
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After some cliseiission it was agreed that the 
Board should write the Government stating that in. 
their opinion the additional stock mentioned above 
were required, pointing out that the sum available was 
$1,200, and asking that they consider the question of 
obtaining money from the Combined Court, 

Mr. Britton suggested that arrangements might be 
made for the removal of the bulls and stallions from 
one police station to another at various times, for the 
benefit of the rural districts. 

Mr. da Silva supported the suggestion made by 
Mr. Britton. 

Allocation of vote XXXVIII No. 61, Grants-in- 
aid of Agricultural Associations, Exhibitions and Com¬ 
petitions for $2,500, as under, was approved of;— 


Berbice County Show 

...11,000 

00 

West Bank Show ... 

... 200 

00 

Mahaicony Show ... 

... 200 

00 

Beterverwagting Show 

... 200 

00 

2 Farmers’ Competitions 

... 2t0 

00 

Affiliation Grants ... 

... 160 

00 

Departmental Expenses 

... 600 

00 


$ 2,600 

00 


Questions by the President of the British Guiana 
Parmers’ Conference, and answers to same:— 

!• (Q) What steps, if any, have been taken or will 
be taken for eradication of tbe Congo Bush now grow¬ 
ing so very luxuriantly in the Botanic Gardens ? 

“Congo Bush.” 

(A) Efforts have always been made to kill out the 
“Congo Bush” by means of continuous lopping in. 
order to weaken the root^stocks which gradually decay. 
This though being a cheap method was found, however, 
to he a slow process. 

Mr. Ward, Superintendent, Botanic Gardens, 
therefore took the matter seriously in hand at the begin- 
ing of this year, The Prison gang in addition to free 
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labour was put on to push forward the work, and has 
already cleared the Paddock, the whole of the southern 
section of the Gardens and also the greater portion of 
the Park Lands. Tbe last portion of the eastern section 
of the Park Lands remains to be completed, and is be¬ 
ing urged forward. 

The method' of eradicating this noxious weed is by 
completely digging out all tillering stumps and root¬ 
stocks, and destroying by fire. In some cases the stocks 
run underground for about 20 to 24 feet. Now that the 
subject of clearing the Gardens of this pest is well un¬ 
der control, it will be an easy matter to free the Park 
Lands of any stray shoots that may arise in future. 

—(Written by Mr. Abraham.) 

2. Q. Whether or not any steps have been taken 
by the Department of Science and Agriculture for the 
establishment of a Silk Worm Industry; if no such 
steps have been taken, will the Department now take the 
necessary steps by the importation of a lot of eggs for 
purposes of experiment ? 

A. While on leave in England last year the 
question of the possibility of establishing a silk industry 
in this Colony was discussed with the late Professor H. 
Maxwell Lefroy, who was an authority on sericulture. 
Professor Lefroy was of the opinion that climatic con¬ 
ditions would be gainst such an industry in this Colo¬ 
ny, although some of the West Indian Islands would be 
eminently suitable. I also attended a meeting of the 
Imperial Institute Advisory Silk Committee with the 
delegates of the Imperial Entomological Conference 
when the question of silk production within the Em¬ 
pire was discussed. Since my return to the Colony I 
have gone into the question and am in corresqondence 
with the Silk Committee with a view of obtaining a 
trial parcel of eggs. In the meantime mulberry plants 
are being propogated. 

The raising of silk worms, depends primarily upon 
climatic conditions favourable to the growth of the 
worms and the mulberrry plant. The mulberry plant 
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will, however, jji'ow on any soil and in almost all clim¬ 
ates. Assuming satisfactory local conditions, the first 
practical step is to obtain reliable opinion as to the 
qualities of the cocoons raised locally—their yield of 
silk and its reeling qualities—and finally a report on 
the silk obtained—its weaving qualifies, etc. 

Experience in other parts of the world has shown 
that sericulture can only be undertaken as a cottage 
or part-time industry by an industrious and'dexterous 
people. It would be necessary for the women to 
carry out the rearing of the worms, which in their 
early stages require constant attention. In India 
the average family engaged in sericulture makes 
between |50 and $70 a year at such work. This 
amount would be considered higlily profitable in India. 
Until the production of cocoons reaches a certain 
amount it is not a commercial proposition to erect a 
filature locally for reeling. Until recently this was 
the stage of the development of the industry even in 
Cyprus, and it is the stage on which Iraq is now enter¬ 
ing. Cocoons from Cyprus are sent to Franco for 
reeling, and from Imq to Calcutta. The freight on 
cocoons from this country would be high. Although 
the amount of raw silk entering commerce is roughly 
70 million pounds yearly, the greater part of this comes 
from Japan and China, and the bulk of the remainder 
from Europe and Asia Minor. The only British 
countries that produce silk in commercial quantities 
are India and Cyprus. The United States, although 
not producing any raw silk, consumes 75 per cent, of 
the world’s crop. 

Experiments have been carried out in Jamaica-- 
started in Oct. 1920. 

Imperial Institute reported favourably on cocoons 
in December 1924—and considered that “ the trials are 
well worth continuing with the object of ascertain- 
ing whether, when thenecessary serieultural experience 
“ has been acquired, Jamaica is capable of producinff 
i' CocQops of good commercial quality.” ^ ® . 
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Jamaica Agriculture Society March 1925 adds 
“ “ Our efforts now are being concentrated to secure 
“ enough good cocoons to carry through a reeling test. 
“ According to the Institute this will require 25 pounds, 
“ which is rather a large order for experimenters to pro- 
“duce .”—{By Mr. L. JD Gleare.) 

3. Q. Has the Department of Science and Agricul¬ 
ture taken; if not, will it take the necessary steps to 
ascertain whether or not Black Head Borers are wide¬ 
spread in the Bice cultivation of the Colony; and, if so, 
what remedial measures have keen adopted by the 
Department and recommended to the cultivators of 
Bice for the extermination of the Borers ? 

d. Black-headed Borers, that is Diatraea sacchar- 
alis F. have been known to occur in rice for a number 
of years, but it is only recently that they have been 
reported as doing any appreciable damage in one local¬ 
ity. On several occasions when they have been 
observed they were attacked by parasites. It is pro¬ 
posed to investigate this question during the coming 
rice crop, and suitable remedial measures will then be 
recommended .—{By Mr. L. B>. Gleare.) 

d). Q. When last has the Board met at the Botanic 
Gardens for the purpose of inspecting the plants, live 
stock, &c. ? 

(b) Why has so very wholesome a custom been aban¬ 
doned or suspended P 

(c) Will steps be taken for the revival of the practice 
and a date fixed for such a visit by the Board ? 

A. On October, 10th. 1913. 

5. Q. What are the varieties of Mangoes, which in 
the opinion of Mr. Bartlett when Government Botanist, 
if carefully picked and unhruised would keep long 
enough to be exported to England. 

(b) Has the Department of Science and Agriculture at 
any time taken steps to and/or actually recommended 
to the small farmers the cultivation of such varieties ? 

A. See“OfiBlciaI Gazette” of 17th June, 1908, E. 
1623, which will he published in an early number of 
the Journal of the Board of Agriculture, 
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Application for a District Agricultural Sliow to 
be held at Beterverwagting and Triumph on 10th 
August, 1926, -was approved of. 

Appointment op an Inspector op AGRicuLTURATi 
Probuce. 

The following resolution passed by the County of 
Essequibo Agricultural Association at their General 
Meeting, held on February 22nd, 1926 was submitted:— 

Eesolution. 

“ That the Committee of the County of Essequibo 
“ Agricultural A ssociation begs to bring before the 
“ Board of Agriculture what it considers to be a matter 
“of supreme importance and urgency, namely, the 
“appointment at a date as early as possible, of an 
“Inspector or Authority for inspecting and standardis- 
“ ing all exports of Agricultural produce. It also 
“ considers that such inspection should he done on the 
“ wharfs in Georgetown before shipment abroad,” 

This was referred to the Agricultural Exhibitions 
Committee of the Board of Agriculture. 

Application from Mr. D. I). Eaynes for the post 
of Coconut Inspector. 

The Acting Chairman mentioned that an applica¬ 
tion had been received from Mr. D. D. Haynes, who 
was tahing studies at the Imperial College of Tropical 
Agriculture, Trinidad, for the post of Coconut Inspector 
in this colony. 

The Hon. R. E. Brassington said that agricultural 
instructors attached to the Department of Science and 
Agriculture visited various estates and ordered the 
destruction of diseased coconut trees a nd he did not 
see the necessity—-if the Board had the power already 
—^of appointing a new man. He did not want to do any¬ 
thing to hamper agriculture but he thought the 
machinery was already in existence. 

Mr. Britton said that the question of the appoint¬ 
ment of a Coconut Inspector arose at a meeting during 
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Mr. Brassingtott’s absence from the Colony, and the 
Board decided on tlie motion of Mr. Strang, to petition 
Goyerninent to place on the Estimate a sum for tliat 
purpose. Mr. Haynes happened to be a student from 
this Colony at the Agricultural College in Trinidad 
and was taking up studies to suit liimself for the 
position, if appointed. He believed that the amount 
was put on the estimates on the advice of the Board. 
If the appointment did not rest with His Excellency, 
he would move a motion that Mr. Haynes be 
appointed. 

His Excellency said he had been informed that 
the appointment rested with the Government and 
there was therefore no need for a motion.' 

On the motion of the Acting Chairman seconded 
by the Government Veterinary Sui’geon, the undernoted 
Orders under Section 23 of the Improvement of Breed 
and Prevention of Contagious Diseases (Animals) 
Ordinance, 1920 were unanimously confirmed:—■ 


Date of Obbeb. 

Abea DeCBABEI). 

Disease ^ 

18tli January, 

* 1926; 

At PIn» Providence, East Bauk, 
Demerara, bounded on tlie ISTorth 
by the side-line oppt site Plead 
()vor8cor\s house, on the Sontli 
by No. 3 Cana], on the Ea.st by 
tlie Public .Eoad, and on fhe 
W(^Bt by the Demerara Eiver. 

Aiitlirax. 

5tli February, 
1926. 

At P^ln. .l'.h’ovi(lence, East. Bank. 
Demerara, bounded on the N’orth 
by Bccles side-line on tlie South 
by No. 3 Canal, on the East 
liy the Lamalia Oarial, and on tlie 
West by the Public Road, Pro¬ 
vidence North Bide-line and 
84 X Dam. 

Anthrax. 

Sth February, 
1926. 

At Pin. Tuachen, West Coast, 
Demerara, bounded on the Norih 
by the Atlantic Ocean on the 
South by the Railway line, on 
East by Zeelugbt side-line, and 
on the ■ West by , Tusclien ^ side- 
line, At Pin, Tuschen, 

Anthrax, 
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Dx\te op Obbee. 

Abea Djbclaeeb. 

. Disease. 

6th Pebrnary, 
1923. 

At Pin. Tusclien, West Coast, 
Deimerara, bounded on tbe Nortli 
by tbe soiitb treneb niiining 
aion^’side tbe public road, on tbe 
Sontb by tbe Boerasiri Canal, on 
tbe East by Tuscben east side-line 
and on tbe West by Tuscben 
west side-line. 

Anthrax, 


Brand to be used on all animals inoculated against 
Anthrax. 

On the motion of the Acting Chairman seconded 
by the Government Veterinary Surgeon the above Orders 
under Section 23 of the Improvement of Breed and Pre¬ 
vention of Contagious Diseases (Animals) Ordinance, 
1920 were unanimously revoked. 

Order No. 543, dated 24tli June, 1925, published 
in the “ Official Gazette ” of 27th June, 1925, exempt¬ 
ing race horses from examination by the Government 
Veterinary Surgeon, was revoked. 

The Chairman then adjourned the meeting to a 
date in May to be fixed later. 











OBITUARY. 

SIR JOHN BHRCHMORE HARRISON, 

M.A., E.LO., F.G.S., ETC. 

Born 29th May, 1856—Died 8th Belrtiary, 1926. 

It is with extreme regret that we have to record 
the death of Sir John Burchmore Harrison, C.M.G., 
Director of Science and Agriculture and Chairman of 
the Board of Agriculture, which took place at the Buhlic 
Hospital, Georgetown, on the 8th Eebruary, 1926, 

Sir John Burchmore Harrison was horn near Bir¬ 
mingham, Warwickshire, on 29th May, 1856. He was 
the son of John Harrison, a cotton merchant, and Anne 
Burchmore of Lincoln. 

He studied Chemistry at the Edghaston School 
under the late Dr. G. Gore, E.R.S., and Mr. C. J. 
Woodward, B.S., and in 1871 at the age of 15, sat 
the Oxford Local Examinations being placed third in 
the 1st class of the Natural Science Section, his sub¬ 
jects being Chemistry and Physics. He also studied 
Geology and Mineralogy, under the late Revd. Dr. 
George Deane of the Midland Institute, and in March, 
1874, was awarded an open Scholarship in Natural 
Science at Christ’s College, Cambridge, his subjects 
being Chemistry, Physics, Geology and Mineralogy. 
In May, 1874, he was placed Eirst in the 1st class of 
the Natural Science Division of the Oxford Senior 
Local Examinations, his subjects being Chemistry, 
Physics, Geology and Mineralogy specialising in Analy¬ 
tical Chemistry; and in the same month received a 1st 
class in Honours at the Science and Art Department 
Examination again specialising in Chemical Analysis. 
He was awarded the Queen’s Medal for that year in 
Geology and Mineralogy and was also awarded a special 
Scholarship in Science j-from the Edghaston School. 




He was reading Chemistry, Physics, Geology and Min- 
eralogy at Cambridge from October 1874 to 1877 when 
he passed Part I of the Natural Science Honours in 
June of the latter year. In January, 1878, he com¬ 
pleted his degree in Part II of the Natural Science 
Tripos, specialising in Chemistry with stress on Analy¬ 
tical Chemistry. Among his contemporaries were Pro¬ 
fessor Bower of Glasgow, the eminent Chemist Penton 
of Christ’s, and Adam Sedgwick of Trinity. Until 
December of that year he was at Cambridge Univer¬ 
sity, pursuing a post-graduate course in Analytical 
Chemistry and assisting the late W. J. Sell, D.Sc., 
F.H.S., formerly University Demonstrator in Organic 
Chemistry, in specialised Analytical Research. Prom 
January to July, 1879, he was Lecturer on Chemistry at 
Berkhamsted School. In April of that year he was 
appointed to the newly created post of Island Professor 
of Chemistry and Agricultural Science at Barbados, 
B.W.I., by the late Professors Sir James Dewar and 
Dr. Lireing of the Cambridge University Laboratories. 
In July to September, 1879, he resumed his post-grad- 
uatei studies in the Cambridge University Laboratories, 
and at Rothamsted Experimental Station, under the 
guidance of Sir John B. Lawes and Dr. Gilbert, spec 
ially devoted himself to Agricultural Chemistry. He 
took up his post in Barbados in September of that year. 
On September 19tli, 1925, he received a letter from Sir 
Daniel Morris congratulating him on the record he bad 
made for length of time, etc., in active scientific re¬ 
search work in the British West Indies and British 
Guiana. We may mention that from 1872 to 1879, ho 
was an active member of the Birmingham Natural His¬ 
tory Society being the Secretary of its Geological sec¬ 
tion ;* this supplied him with many opportunities of 
examining coal, ironstone and limestone mines in the 
South Stafford Coal District as well as lead and other 
metalliferous mines in North Wales. 

Prior to bis coming to this Colony in. 1899 as Gov- 



ernment Analyst and Professor of Chemistry, Professor 
Harrison as he was then known, nms already recog¬ 
nized in Barbados and the otlier West India Islands as 
a scientist of repute. The results accruing from his 
pioneer work in conjunction with that of Mr. J. R. 
Bovell on the raising of new varieties of sugar cane 
from seed have been of incalculable value to the Sugar 
Industry of the world. His training at the Rotham- 
sted Experiment Station bore early fruit by the inaug- 
ui’ation in 1SS6 of the Manurial Experiment with 
Sugar Cane at Dodds, Barbados. These and similar 
experiments conducted by Sir John in the Botanic Gar¬ 
dens here, soon established him as an authority on the 
manurial requirements of the sugar cane. The value 
of these experiments was greatly enhanced by the 
degree of accuracy with which the analysis of the var¬ 
ious soils, manixres and sugar-cane products was carried 
out. It was here that Sir John Harrison’s knowledge 
and skill as an analyst was most prominent, the major¬ 
ity of these analysis being performed by himself, as his 
laboratory note-books show. 

In 1905, in addition to the posts of Government 
Analyst and Geologist, on the organisation of the 
Department of Science and Agriculture, Sir John was 
appointed to be its Director. Two years later he was 
instrumental in causing ilm Journal to be started. 

Sir John was for many years an active member of 
the Royal Agricultural and Commercial Society of Bri¬ 
tish Guiana, being a Director at the time of his death. 
He was President of that Institution in 189? and 
again in 1918 after a lapse of 21 years. He was a 
member of the Board of Agriculture from its inception 
in 1901 and was present at all the meetings of the 
Board, save when he wds absent from the Colony. Sit 
John was also a member of the Executive Council of 
British Guiana from 1918 until his death, and of 
numerous boards and committees during his long 
period of service. 1 



A most important acHevement was the establish¬ 
ment in 1919 of the B. Gr. Sugar Planters Experiment 
Stations. It was largely if not entirely due to Sir 
John’s influence that the Sugar Planters of the Col¬ 
ony co-operated in this scheme which had been in 
their minds for over thirty years. No higher tribute 
could have been paid to Sir John Harrison than this 
successful co-operation of the planters to extend under 
his direction the sugar-cane experiments started by 
him in the Botanic Gardens. 

In 1901, Sir John was rewarded for his services 
with the C.M.G., and in 1921 he received the Hon¬ 
our of Knighthood. In 1887 while in Barbados, Sir 
John was elected a Bellow of the Institute of Chemistry 
on account of his professional standing. Later he was 
elected a Fellow of the Geological and Chemical Socie¬ 
ties of London and of America, and of several other 
similar associations in England and the U.S.jA. 

It is not within the scope of this notice to deal 
with Sir John’s multifarious activities in the realms 
of scientific research. It is sufficient to say that Geo¬ 
logy and Microscopy were to him a form of recrea¬ 
tion, and his travels in the British "West Indies and 
the interior of British Guiana in connection with Geo¬ 
logical enquiries must have been to him a labour of 
love. 

By Sir John Harrison’s death the Board has lost 
its oldest and most valued member, the Department of 
Science and Agriculture, a father and wise adminis¬ 
trator, and British Guiana its most distinguished and 
self-sacrificing colonist. 

Sir John Harrison was married in 1881 to Hor- 
tense, daughter of Mr. J. Carter of Barbados, by 
whom he had one daughter now wife of Mr. H. A. 
Prere of Roydon Hall, Diss, Norfolk, and one son who 
died in 1922 whilst Medical Officer of Singapore. To 
Lady Harrison and family, %h.Q Journal expresses its 
deep sympathy. 



OBITUARY. 

ALEllBD SETON MILNE M.xi.c.v.s., p.e.v.m,b, etc. 

Born mil April 1874-~l)led 11th March, 1926. 

We regret to liave to record tlie death of Mr. 
Alfred Seton Milne, which sad event took place some¬ 
what suddenly at his residence, 68 Croal Street, George¬ 
town, on the 11th March, 1926, 

Mr. Milne was born at Ladykirk, Scotland, on the 
26th April, 1874. He was educated at Geo. Watson’s 
College, Edinburgh, and graduated M.E.C.V.S. in 1894 
at the early age of 20. He commenced to practice in 
his profession with Mr. Storey in East Linton and 
afterwards set up in independent practice at Berwick- 
on-Twecd. He came to the Colony in 1904 when he 
was appointed Municipal Veterinary Surgeon. During 
the following years Mr. Milne identified himself with 
matters pertaining to his profession; he also became a 
devoted racing enthusiast, and the owner of a fine string 
of animals. Extending his studies, Mr. Milne obtained 
while on a visit to his home country the further diploma 
of E.E.V.M.S., and on July 1st 1914, on the retirement 
of Mr. J, A. Baleigh, he was appointed to the post of 
Government Veterinary Surgeon, 

Being full of energy, Mr. Milne devoted himself 
whole-heartedly to his work. He became a member of 
the Board of Agriculture 1921, and as a member of 
several sub-committees of the Board his advice on 
matters veterinarian was mucli sought after. In 
addition to his Municipal and Government appoint¬ 
ment the deceased had an extensive and lucrative pri¬ 
vate practice. 

Mr. Milne was exceedingly popular throughout the 
Colony and in addition to being an enthusiastic oars¬ 
man, took a keen interest in cricket and other sports 
and in later years became a keen golfer. 

In 1905 Mr. Milne married in Georgetown, Miss 
Morton of Seton Delaval. He leaves a widow, an 
aged father, two brothers and a sister to mourn his 
untimely death; to all of whom we tender our deep 
sympathy in their sad bereavement. 



tlEPORT ON THE SECOND IMPERIAL ENTOMO- 
LOGICAL OONEERENCE HELD IN LONDON IN 
JUNE 1926, AND VISIT OE COLONIAL AGRI¬ 
CULTURAL OEEIOERS TO ROTHAMSTED 
EXPERIMENT STATION. 


By L. I>. Gleare, Jr. F.B.S., F.L.S. Govermnenf 
Boonomic Biologist, British Guiana Delegate. 


I.— The Second Impbeial Entomological 
CONBEEBNCB. 

The Coaference, which commenced on Tuesday, 
June 9th and lasted until Thursday, June 18th was 
opened by the Right Honourable Earl Buxton, Chair¬ 
man of the Managing Committee of the Imperial Bu¬ 
reau of Entomology. In addition to many of the most 
prominent entomologists of Great Britain, there were 
present twenty-two delegates from the Dominions and 
Colonies representing-the GoTernments of the Union 
of South Africa and Southern Rhodesia, the Common¬ 
wealth of Australia, Western Australia, Canada, Cey¬ 
lon, Egypt, Gold Coast, India, Irish Free Shite, 
Northern Ireland, Kenya, New Zealand, Nigeria, 
Northern Rhodesia, Sierra Leone, the Straits Settle¬ 
ment and the Federated Malay States, Sudan, Tan¬ 
ganyika Territory, Tasmania, Trinidad and Uganda. 

After receiving the delegates Lord Buxton ad¬ 
dressed the Conference and first referred to the loss 
sustained by the Bureau through the death of Viscount 
Harcourt, who had taken such a great personal inter¬ 
est in the work of the Bureau. 

Lord Buxton said that the previous Conference 
held in 1920 had recommended that the Bureau should 
be in possession of an income of £13,000 a year, and he 
was pleased to think that that sum, as the minimum 



Revenue of the Buroati was now in sight. If, at the 
same time, increased funds are forthcoming the opera¬ 
tions of the Bureau could be extended, and ho men¬ 
tioned the very large sum amounting to about half a 
million sterling that was at the disposal of the United 
States Bureau of Entomology. 

He cited figures from a memorandum which had 
been prepared by the Director' on the work of the 
Bureau from April, 1920, to March, 1925, to show 
the increase in the work of the Bureau that had 
taken place since the last Conference. The most 
striking of these was the increase that had taken place 
in the identification of insects. In 1920-21 the num¬ 
ber of collections received and examined numbered 187 
and contained some 29,800 specimens while in 1924-26 
the collections received numbered 347 and contained 
over 63,676 specimens. When the present position in 
regard to entomological problems Avas considered it 
was clear that the reasons which led to the formation 
of the Bureau in 1913 were now more powerful than 
ever, and the absolute necessity of some central body 
that could act as a “clearing bouse” with regard to 
entomological matters was becoming more and more 
evident. 

The opening meeting of the Conference was the 
Business Meeting which was devoted to the considera¬ 
tion of the work and finances of the Imperial Bureau 
of Entomology. A memorandum on the work of the 
Bureau from 1st April, 1920, to 31st March, 1926, 
was circulated amongst the Delegates and Dr. G. A. K. 
Marshall, the Director of the Bureau, in referring to 
the memorandum gave an account of the origin and 
early history of the Bureau. 

In addition to the figures above with regard to 
the identification of insects the memorandum dealt 
with the other phases of the work of the Bureau 
amongst which are the publications issued by the 
Bureau, namely, the Review of Applied Entomology 
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and the Bulletin of Entomological llesearch. The 
Bevieic of Applied Entomology is a publication in which 
is collected abstracts of all papers on economic en¬ 
tomology throughout the world, and deals with both 
insects injurious to plants as well as those harmful to 
man and domestic animals. The preparation of this 
publication is probably the most important duty of 
the Bureau and involved a vast amount of work, and 
during the last quinquenial period the number of ar¬ 
ticles abstracted averaged 2,309 annually. The review, 
which is now in its thirteenth year, has become an 
essential publication to every worker in economic en¬ 
tomology. The EuUetin of Entomological Eesearch 
on the other hand deals mainly with the more techni¬ 
cal and taxonomic aspect of the subject, and publishes 
papers which are not suitable for the local publications 
of the various Departments of Agriculture. Copies of 
both these publications are received free of charge from 
the Bureau by this Division, wlxile the Division has 
been accorded the publication on several papers 
through the courtesy of the Bureau since its inception. 

Another important duty recently assumed by the 
Bureau is the preparation and publication of the 
Insecta part of the Zoological Record. Without the 
Zoological llecord it would be almost impossible to 
keep in touch with the vast literature on systematic 
entomology, and the ideniification of insects would 
soon be in a chaotic state. 

Another line of work upon which the Bureau has 
recently embarked is the export of beneficial parasites. 
The position of the Bureau in this respect should be de¬ 
fined unless some misunderstanding occur in this colony 
on the work. This line of work was the outcome of a 
request from Dr. B. J. Tillyard from New Zealand who 
some tvro years ago wrote asking “whether it would not 
be possible for the Bureau to make arrangements to 
supply useful European parasites that might be needed 
in various parts of the Empire...... he mentioned that 
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he was particularly anxious to obtain parasites of the 
European earwig, which was increasing to a serious 
extent in parts of New Zealand.” 

Special consideration w as given to this question 
and “it was felt that the Bureau could do valuable 
work in this direction on behalf of certain of the Over¬ 
seas Governments, but that it might be necessary in 
certain cases to ask for a special grant from the Govern¬ 
ment concerned if the supply of a particular parasite 
should involve costly investigations.” The Conference 
approved of the estimate of ($6,912) annually 

for this work. 

During the Conference visits were paid to the 
Universities of Oxford and Cambridge, to the Botliam- 
sted Experiment Station at Harj)enden, to the Patho¬ 
logical Laboratory of the Ministry of Agriculture, and 
to the British Museum (Natural History), while 
meetings of the Imperial Institute Advisory Committee 
on Silk Production, the Zoological Society and the 
Linnean Society were attended. 

Papers on various aspects of economic entomology 
were read by several of the delegates during the 
Conference, and short summaries of some of these will 
be given here. 

(1) “Migration as a factor in Pest Outbreaks” 
was the subject of a paper by Mr. T. Bain- 
brigge Eletcher, Imperial Entomologist of 
of India. Mr. Eletcher said that while 
fluctutations of insect abundance in regions 
could frequently he ascribed to factors such 
as parasitic control or climate, it sometimes 
happened that outbreaks of insects occurred 
that could not be the result of abnormal local 
breeding and must be attributed to migra¬ 
tions from other localities. In India they 
found an accumulation of cases for which 
such an explanation seemed the only one 
possible. 
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(2) Mr. A. Gibson, Dominion Entomologist of 
Canada, read a paper on “ Entomological 
Organisation in Canada ” and gave a general 
account of the organisation of the Entomologi¬ 
cal Branch of the Department of Agriculture 
of the Dominion of Canada. The organisation 
is no-vv comprised of five Divisions, namely, 
Administrative, Field Crops and Garden 
Insects, Eorest Insects, Foreign Pests Suppres- 

, sion, and Systematic Entomology. An 
important feature of the Branch was the 
establishment of permanent research labora¬ 
tories in the several provinces. The 
Canadian organisation was modelled on that 
of Washington. With regard to the Canadian 
budget for entomological services he explained 
that the money was spent on research and not 
on the actual carrying out of control measures. 
A number of lantern slides were shown 
illustrating various types of laboratories, 
inseotaries, etc., as well as control work against 
pests causing serious damage. 

Cotton. 

(3) Mr. H, H. King, Government Entomologist 
to the Sudan Government, read a paper on 
“Methods of dealing with Cotton Pests in tlwi 
Sudan.” He gave an account of the measures 
which the Sudan Government had drawn tw) 
with regard to the cotton pests in that country. 

(4) Mr. A. W. J. Pomeroy, Government En¬ 
tomologist, Nigeria, read a paper on “ Cotton 
Pests in Nigeria, with a preliminary dis¬ 
cussion of the Status of Economic Entomo¬ 
logists in Government Service ” which was 
followed by a discussion by several delegates. 

Silk. 

(0) The delegates of the Imperial Entomologi¬ 
cal Conference attended a meeting of the 
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Imperial Institute Advisory Committee on. 
Silk Production ontlie lltli June. 

Sir Prank Warner, wlio presided at tliis meet- 
ing, referred to the position of the world’s 
silk trade and pointed out that the total quan¬ 
tity of raw silk entering commerce was about 
70,000,000 lb a year. By far the greater part 
of this production came from Japan and 
China, and the bulk of the remainder from 
Europe and Asia IMinor. Supplies within 
the Empire were negligible and only two 
British Colonies produced silk in commercial 
quantities, namely, India and Cyprus. There 
is a steadily increasing demand for raw silk 
by manufacturers, especially in the United 
States, which country consumes about 75 
per cent, of the world’s crop although not 
producing any raw silk itself. The produc¬ 
tion of silk was not keeping abreast of the in¬ 
creasing demand. 

Professor Lefroy pointed out that there were 
other conditions besides suitable climatic con¬ 
ditions and an abundance of the mulberry 
plant that must be taken into consideration in 
the starting of a silk industry in any particu¬ 
lar country. The abundance of cheap labour 
was an important factor, and until the 
cocoons could be reeled locally the heavy 
‘ freight charges that would have to be paid on 
, the cocoons was also important. 

(6) Among tlie - papers read and discussed at the 
conference were “ the Aims and Organisation 
of Economic Entomology ” by Dr. G. A. K. 
Marshall, Director of the Imperial Bureau of 
Entomology, and Entomological Organisa¬ 
tion in Egypt,” by Mr. C. B. Sfilliams, En¬ 
tomologist to the Egyptian Governnient. 
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(ffl) Dr, Marshall’s paper was of especial in¬ 
terest in that he brought out several points 
bearing upon the duties of Government En¬ 
tomologists, and the function of departments 
under their control. He pointed out that 

The concentration of entomological work in 

the hands of a comparatively small Gov- 
“ ernment department had undoubted ad- 
“ vantages in the early stages of a country, 
“ but it also presented some undesirable fea- 
“ tures. In the first place it tended to create 
” in the minds of the farmers and planters the 
“ idea that an entomologist is merely a person 
“ who can be called in to assist in coping with 
“ insects when they have become so numcr- 
" ous as to cause serious damage to their 
“ crops; iu other words that the functions of 
“ the entomologist are merely curative. The 
“ idea was radically unsound.” 

I'hese observations apply very mucli to Brit¬ 
ish Guiana, but one may add that the entomo¬ 
logist is here invariably called in when the 
pest has become uncontrollable, and even 
then if the position is not too hopeless for 
him. to suggest measures of control and ho 
advises a treatment, little or no attempt is made 
to carry it out. 

Dr. Marshall went on to say that “ The most 
“ important function of the Government En- 
“ tomologist was researcli, but the cost of the 
“ application to any given crop of the know- 
“ ledge thus acquired should fall on the 
“ growers themselves; and if it was found 
“ necessary that the work should be done by 
“ official entomologists then it should be 
“ charged for, and in this way an efficient 
“ self-supporting service might gradually be 
“built up.” 



(h) Mr. C. B. Williams, in his paJper “ Organi* 
sation of Entomology in Egypt ” gave details 
of the present organisation of the Entomo¬ 
logical Section of the Ministry of Agricul- 
ture of Egypt. The section, which was 
started in 1911, has developed into a very 
large organisation and is divided into two 
main sections, Research and Administrative. 
It not only investigates and advises on the 
control of pests, but also carries out for itself 
control measures that in most other countries 
are done by private individuals or companies. 
The total annual expenditure on the section 
is nearly £100,000, but of this about £10,000 
is recovered in fees for the fumigation of 
citrus trees to kill scale insects. 

At the final meeting of the conference held on the 
18th June, the following resolutions were unanimously 
adopted :— 

(1) The Conference wish to place on record 
their appreciation of the work of the Imperial 
Bureau of Entomology. 

(2) The Conference, recognising the value of 
the interchange of ideas between entomo* 
logists from all parts of the Empire, endorse 
the resolution passed at the Conference held 
in June, 1920, that similar Conferences should 
be held in London every five years, and trust 
that steps may he taken for the summoning 
of the 3rd Imperial Entomological Confer¬ 
ence in the summer of 1930. 

(3) The Conference recommend that from time 
to time, as circumstances may render practi¬ 
cable, meetings should be held in each of the 
Dominions and Colonies of the entomologists, 
mycologists, and other scientific officers for 
Joint discussion of their problems, and that 
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tiiis principle sliould be extended to include 
meetings at some convenient central place of 
Dominion and Colonial entomologists, myco¬ 
logists, and other scientific officers who arcs 
working in countries which are associated 
geographically or otherwise. 

(4) Having regard to the ever-growing import¬ 
ance of economic entomology, the Conference 
urge that the fullest consideration sliould be 
given throughout the Empire to the provision 
of funds to allow of such expansion of the 
work of the official entomologists as may be 
found desirable. 

At the same time they strongly support tdie 
view that large planting companies, or groups 
of planters and farmers, should, in their own in¬ 
terest, follow the practice already adopted in 
certain instances with satisfactory results, 
of engaging the permanent services of en¬ 
tomologists who can keep watch over the crops 
on the plantations or farms concerned with a 
view to their protection against insect pests. 

(5) The Conference recommend that the annual 
revenue of the Bureau for the period 1926 
to 1930 inclusive should be not less than 
£13,000. 

(6) The Conference recommend that contribu¬ 
tions amounting to approximately £11,600 

i per annum from the Imperial Government, 
the Dominions, self-governing Colonies, and 
Colonies not possessing responsible govern¬ 
ment should he continued at the samei rates 
as for the current financial year, subject to 
such adjustment between the contributions 
paid by Colonies not possessing responsible 
Government as the Secretary of State for 
the Colonies may think desirable. 



(*?) Tke donferencQ are glad to lean! that the 
Government of India has decided to make a 
contribution of £300 to the Bureau for the 
current financial year; but having regard to 
amounts contributed by other Governments 
and in view of the value of the Bureau to 
India^ they express the hope that India as a 
whole will see its way to contribute at the 
rate of £1,000 per annum from 1926 inclu¬ 
sive, that being the amount contemplated 
when the rates of contribution from other 
Governments were fixed after the Conference 
held in 1920. 

(8) The Conference express their satisfaction 
that official representatives of the Govern- 
ments of the Irish Tree State and of Northern 
Ireland have taken part in their deliberations, 
and they hope that these two Governments 
will in future contribute to the Bureau. 

(9) The Conference approve the estimate of 
average annual expenditure on normal ser¬ 
vices for the period 1926 to 1930 inclusive, 
as presented in the report of the Director of 
the Bureau, amounting to £12,200 on the 
assumption that the necessary funds will he 
available. 

(10) The Conference accept the principle that 
the Bureau should arrange for the export to 
Overseas Governments of beneficial parasites 
and they approve the estimate of £1,4(40 per 
annum for this work, as presented in the report 
of the Director of the Bureau, making an 
estimated average annual expenditure of 
£13,640 in all. 

It is understood that if the annual contribu¬ 
tions amount to £13,000 the annual expendi¬ 
ture in excess of that sum can be met for the 
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next five years from the surplus funds whicti 
the Bureau has accumulated ; but should the 
Bureau be requested to undertake the supply 
of a parasite which involves investigations of 
a costly nature it should be open to the 
Director to represent to the Government con¬ 
cerned that the w'ork cannot be undertaken 
without an additional grant for the purpose. 

(11) While leaving the matter to the discre¬ 
tion of Managing Commitete of the Bureau 
the Conference consider that in present cir¬ 
cumstances it would be inadvisable to increase 
the price of the publications issued by the 
Bureau. 

(12) The Conference approve the arrangements 
made by the Director of the Bureau 
for the preparation and publication of the 
“ Insecta ” portion of the “ Zoological 
Record ” and recommend that this should be 
continued. 

(13) The Conference do not recommend that 
steps should be taken to prepare a new edition 
of the Abstract of Plant Pest Legislation in 
the Empire, but they are of opinion that 
abstracts of the new legislation on this sub¬ 
ject should be published as hitherto in the 
“ Review of Applied Entomology.’’ 

(14) The Conference consider that the prepa¬ 
ration of a comprehensive index to Series A 
of the “ Review of Applied Entomology ” 
is desirable, but regret that for financial 
reasons it does not appear to he‘practicable to 
proceed with the preparation at the present 
time. The Conference hope, however, that 
it will eventually be found possible to under¬ 
take this work. 

(15) The Conference recommend that at the 
end of each financial year all the contribut- 
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ing Governments should receive a^statement 
showing the work accomplished by the 
Bureau during the year. 

(16) While recognising that in existing cir¬ 
cumstances and with the funds at present 
at the disposal oP the Bureau such a pro- 
posal may not be practicable, the Confer¬ 
ence record the opinion that it would be of 
the greatest assistance if arrangements 
could be made for a Senior Officer of the 
Bureau to visit at request the Government 
Entomologists overseas. 

(17) The Conference are glad to learn that pro¬ 
posals have been made for the despatch of an 
International Scientific Mission to Uganda, 
under the direction of Ur, H. Lyndhurst 
Duke, for further research in connection with 
testse-flies and human trypanosomiasis, but 
they strongly urge that arrangements should 
bo made for comprehensive mearures against 
testse (both iu the direction of immediate 
practical work and further scientific research) 
in the British dependencies in Tropical Africa 
on the lines contemplated in the Report of the 
East Africa Commission. 

(18) The Conference, whilst gratefully ac¬ 
knowledging the invariably courteous and 
ready assistance afforded to entomologists 
by the Entomological Staff of the British 
Museum (Natural History), desire to draw 
the attention of the Trustees of the Museum 
to the paucity of the staff employed at the 
Museum on this subject, and also to the 
scanty accommodation, due to the present 
overcrowding state of the Insect Room, 
available for entomologists who wish to work 
at the Museum. In view of the vast and 
coustautly increasing importance to the Empir© 
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of a thorough knowledge of insects which 
occur both in the British Empire and in foreign 
countries, and to the vital necessity for the 
proper progress of work in Applied Entomo- 
logy, of a corresponding progress in Systematic 
Entomology, the Conference desire to urge on 
the Trustees the necessity for an increase in the 
permanent staff employed in the Entomological 
Department of the Museum and in the accom¬ 
modation available therein. 

(19) The Delegates to this Conference desire to 
record their sincere thanks to the Chairman, 
Earl Buxton, to' the Honorary Committee of 
Management, the Director and the Assistant 
Director of the Bureau for the excellent pro¬ 
gramme which they have provided for the Con¬ 
ference, and also to Sir Arthur Shipley, Pro¬ 
fessor Stanley Gardiner and Dr. Hugh Scott, Of 
Cambridge University, to Professor Poulton 
and Dr. Dixey, Oxford XJniversity, to Sir 
John Bussell, Dr. Davidson, and the other 
members of the staff of the Bothamsted Experi¬ 
mental Station, and to Mr. J. G. Pryer and his 
colleagues at the Pathological Laboratory of 
the Ministry of Agriculture, for the instructive 
visits which they arranged, 

IL—Visits to Rotha:msted Experiment Station. 

, -'j 

Bothamsted Experiment Station was visited 
on two occasions, first with the delegates of the 
Imperial Entomological Conference, and again 
with the Colonial Agricultural Officers. On 
both occasions both the field plots and labora¬ 
tories were visited. 

The parties were conducted around several 
of the field plots; and the work in progress 
explained. Perhaps the most interesting of 
these was the weli-khown Broad Walk Field. 
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This field was among the original fields laid out 
by Lawes and Gilbert in 1843, and has since 
that time been continuously under wheat. The 
application of different manures on this land has 
been studied now for a number of years, and the 
data thus obtained has proved highly intfei'cst* 
ing and important. 

In the coarse of the explanation a point 
brought out that may be of interest locally, is 
the possible substitution of muriate of ammonia 
(Ammonium chloride) for sulphate of ammonia 
as an artificial manure. There appears to be 
little or no difference in the action of these two 
substances in places where the rainfall is high, 
while price is in favour of the ammonium 
chloride. 

The experience at Rothamsted is that muriate 
of ammonia is less effective than the sulphate 
for potatoes, but more effective for barley. The 
difference becomes less as the rainfall in¬ 
creases. 

In the laboratories the investigations on 
insecticides being carried out by Mr. Tatters- 
field, on aphids by Dr. Davidson, and on soil 
insects by Mr. Morris, were explained by the 
workers themselves, as well as Dr. Keen's 
investigations with regard to the draw bar pull 
on ploughs, and Dr. Hutchinson’s work on 
aitificial farmyard manure. 

Dr. Hutchinson was at the time carrying out 
investigations into the possibility of using the 
trash of sugar-cane for artificial manure, and 
this question was discussed with him. 

The production of manure direct from straw 
is now being carried out on a large scale in En¬ 
gland, and it is estimated that some 3,000 tons of 
straw and like material was treated in Great 
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Britain during the last season, The making of 
artificial farmyard manure is based on the fact 
that the organisms which produce the changes 
are naturally present either in the straw or in 
the dust, and only need suitable conditions to 
bring about the changes. T’hese conditions are 
brought about hy the addition of certain, easily 
obtained substances, especially nitrogen com» 
pounds, phosphates and calcium carbonate. 
Decomposition then rapidly takes place, con¬ 
verting the waste straw to valuable manure. 

"When one recollects the lai*ge amount of 
trash of the sugar cane and rice straw that 
are from year to year burnt in this Colony, 
it would appear to be a project well worth 
investigating. 

Among the other interesting aud important 
work that is being carried out at Rothamsted 
mention should be made of the work of the 
Statistical Department under Mr. R. A. Fisher, 
At the present time at Rothamsted wherev(*r it 
is possible all field and laboratory observations 
are subject to the scrutiny of the Statistical 
Department with the view of obtaining as gi'c^at 
as possible accuracy of results, and field data 
are examined in order to trace correlations 
between weather’s crop growth, and other 
quantities measured. In order to do this it 
has been necessary to develop statistical 
methods to meet the particular w'ork. The 
result of such examination has been the intro¬ 
duction of improvements in methods of experi¬ 
mentation, and at the present time a far higlier 
degree of accuracy is obtained than was 
formerly the case. 

In ^conclusion I would point out that the 
practical results of conferences such as these to 
workers in science, more or less isolated from the 



important centres of researcli as one is in this 
colony, ax'e manifold, and perhaps can best be 
siiramaris(Hl in the following words from the 
letter of the Eight Honourable Earl Buxton, 
Ghairman of the Second Imperial Entomo¬ 
logical Conference, to the Eight Honourable 
L, S. Araery, Secretary of State for the Colonies, 
submitting the report of the Conference :— 
“The w'hole benefit to be derived from a 
“ Conference of this nature is by no means 
“reflected in tlie Eeport of its proceedings. 
“Nothing is of greater value to men working 
“atthe same subject under varying conditions 
“than that they should be able to meet one 
“another and discuss informally the problems 
“ witli which they are dealing; and these 
“ Conferences furnish an unequal opportunity 
“ for establishing personal touch of this kind.” 






110 


THE CLIMATE OE BEITISH GUIANA. 


Abstract op Obseryations —1846-1925. 

Si/ Sit' John Rarrison, C.M.G., late Director oj 
Science and Agricnlture. 

As would be expected from the geograpbieal posi¬ 
tion of British Guiana, the climate is warm, but on the 
whole a very healthy one. The usual range of temper¬ 
ature each year is from 65° to 91°. There is along dry 
season from the middle of August to near the end of 
November, and a shorter, less sharply defined one in 
Eebruary, March and part of April; the remaining 
two periods are termed the short and long wet seasons 
respectively. But the long dry season is the only one 
of these that is sharply marked in every year, the short 
dry season not unfrequently turning out a very wet one, 
the short wet season is at times a period of more or less 
well-marked drought, while the long wet season may be 
of short duration. 

For very many years, commencing in 1846 {system¬ 
atic meteorological observations have been made in 
Georgetown; the climatological records from 1882 
onwards being very complete. A sub-station l as been 
at work at the Penal Settlement, Mazaruni River, for 
over a quarter of a c{5ntury. Observations of the more 
important climatologipal elements were taken for 
relatively short periods at two stations—Bada-nawa an d 
at Eupukari on the Rupununi river savannah district. 

Sir Robert Schomburgk, during bis very extensive 
travels in the interior of the Colony between 1836 and 
1843, made many observations at numerous places in ■ 
the far interior, but, as he was constantly travelling, 
none of these covered any length of time. 

The following abstracts of the observations at 
Georgetown are of interest:— 

. Meridian of longitude for calculation of time 
adopted as standard in the Colony .. . 60° W. 

Hours slow of Greenwich time 3° 45. 



117 


Tlie meteorological station is situated in the Botanic 
Gardens, at a distance of 1.45 miles south of the coast¬ 
line. Tlie hours of observation are 7 a.m., and 1 and 
6 p.m., local olficial time which is 3 hours and 45 
minutes behind Greenwich time. The height of the 
cistern of the barometer is 6 feet 6 inches above the 
mean sea-level. 

Temperahire. —Iluring the period 1846 to 1925 the 
mean temperature in the shade was 80.4° Fahr., the 
mean of the maximum temperature being 84.7°, and the 
mean of the minimum temperature 76°. The absolute 
maximum temperature recorded during the period was 
92°, the minimum 68°; it is, however, a very rare occur¬ 
rence for the maximum temperature in the shade to rise 
above 89°, or for the minimum to fall below 70°, The 
highest mean monthly temperature recorded in the 
shade was 89.3° in October, 1915, the lowest being 69.2° 
in September, 1850, The maximum sunshine radiation 
temperature (black bulb in vacuo) recorded on any day 
was 166°, whilst the minimum radiation temperature at 
night on grass was 60°, the highest mean monthly 
maximum being 152°, while the lowest mean monthly 
was 129.8°. The effect of the sunshine in raising the 
temperature of the earth is apparent to a depth of some¬ 
what over 4 feet from the surface, at this depth the 
minimum monthly temperature during the year is 83% 
whilst the maximum is 85% The mean temperature of 
the earth from a depth of about 20 feet to 160 feet is 
83° Fahr., below which depth the temperature slowly 
increases at the rate of approximately 1° Fahr. for each 
90 feet increase in depth. 

Mainfall of the Coastlands. —Fairly complete 
records of the rainfall of the lowlands of the colony 
exist from the year 1846 to the year 19 26, with the 
exception of the period September, 1857, to March, 
1863, the records of whichhave been lost or destroyed. 
The following are the average monthly records showing 
in addition the highest and the lowest rainfall recorded 
for each month with the year in which they occurred 
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January 


7.82 

20.77 

1870 

1,27 

1001 

February 

*•* 

5.54 

16.55 

1887 

.55 

1919 

March 


6..30 

20.04 

1907 

,21 

1876 

April 


6.71 

20.,59 

1865 

1.08 

1867 

May 


12.58 

22.23 

1919 

.401 

1876 

June 

... ,,, 

11.91 

20.44 

1849 

1.87 

1874 

July 

" * * ... 

9.21 

26.60 

;i 866 

2.47 

1880 

August 


6.78 

16.94 

1857 

1.78 

1868 

September 


2.82 

8.47 

1876 

.46 

1888 

October 

... 

2.68 

9.99 

1921 

.06 

1854 

November 


5.76 

17.80 

1897 

.66 

1884 

December 


11.16 

26.16 

1891 

1,77 

1881 

Average Annual Rainfall ... 

89.54 

162.58 

1896 

44.96 

1868 


Rainfall of Oeorgetown .— During tlie 45 years 
period from 1880 to 1925 the rainfall at the Botanic 
Gardens, Georgetown, was 89 inches a year, the driest 
year being 18S9 with a rainfall of 52,? 0 inches, and the 
wettest 1893 when the rainfall amounted to 135.24 
inches. The average monthly rainfalls with the maxi¬ 
mum and minimum rainfall recorded in any one month 
were as folioW.S :— 



JdAINFALL IN 

INCHES. 


Months. 

Average. 

Hishest. 

Lowest. 

January 

7.4i 

25.11 

.92 

February 

5.80 

20.72 

,15 

March ... 

6.53 

22.73 

.28 

April 

6.41 

20.11 

1.12 

May 

10.81 

23.38 

1.20 

June ... 

11.46 

24.38 

5.14 

July 

9.89 

19.38 

2.81 

August ... 

6.36 

14.76 

1.84 

September ... 

3.66 

7^66 

.10 

October 

2.59 

8.87 

mi 

November ... 

6.03 

20.71 


December 

12.01 

80.0U 

32.3S 

im 










Altliougli tlie climate of Georgetown in comiiiofl 
with that of the coast lands of British Guiana is regarded 
as a very wet one, excessively heavy rainfalls, such as 
are regarded as typical tropical rainfalls, are of some¬ 
what rare occurrence. While the amount of rain which 
fall in each month of the year is subject to very great 
variations, the number of days of exceptionally heavy 
rainfall—over 6 inches falling in 24 hours—are very 
few. There have been only thirteen instances of rain¬ 
falls in excess of 6 inches in 24 hours during the long 
period 1880 to 1924, whilst the number of days in tliis 
period in which rainfalls have been in excess of 2 inches 
arc shown in the following:— 


Rainfall in 24 hours. 


No of days 
in 46 years. 


Approximate No* 
of days in 10 years- 


Over 2 and under 3 ins. ... 305 45 

,, 3 ,5 jj 4 „ ... 71 16 

»> ^ u j> h ,, ... l6 4 

Over 6 ins. ... 15 3 

Ten of the rainfalls in excess of 5 inches in 24 
hours were between 6 and 6 inches in quantity, 2 of 
them were between 6 and 7 inches, whilst one was 
somewhat in excess of 8 inches. 


The climute of the coastlands of the county of 
Demerara may he regarded as characteristic of the 
whole coastlands of British Guiana, with the exception 
that the average annual rainfall in the eastern section of 
the coastlands is less than that of the middle or Demerara 
section, which in turn is less than that of the western 
or Essequibo section. The average annual rainfalls 
from 1880 to 1924 in these sections were as follows :— 


Inches. 

County of Berbice ... 80.06 

County of Demerara ... 92,86 

County of Essequibo ... 102.41 

As would be expected the range of variation in the 
amounts of rain falling in any one month is generally 
greater in Essequibo than in Demetata or in Berbice, 
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witQ the exception of the month of June in whidh 
variations in. the rainfall have ranged in the county of 
Demerara from 4.4 inches to 46.88 inches. 

The frequencies of the rainfall in Georgetown are 
shown by our records from 1846 to 1924 to have been 
as follows;— 

Per Tear. 

Total rainy days ... ... 196 

Under .10 inch ... ... 60 

.10 to .50 inch ... ... 80 

.60 to .1 inch ... ... 29 

1 to 2 inches ... ... 20 

Above 2 inches ... ... 7 

The average yearly : evaporation from a 6 feet 
square free water surface during the period of 10 years 
1915 to 1925 was 58 inches, or approximately 65 per 
cent, of the total rainfall. 

Velocity of the Wind. —The average velocity of 
the wind at an altitude of 60 feet above the ground is 
7.16 miles per hour, the highest velocity noticed during 
the past 10 years having been 20 miles per hour during 
a two hour period, but at times, although not frequently, 
sudden gusts of wind occur with velocities somewhat in 
excess of 25 miles per hour. The prevailing direction 
of the wind is about N. 60° E. 

Bright (S'jmsA-me.—During the past 35 years the 
average annual number of hours of bright sunshine as 
indicated by a Camphell-Stokes’ Recorder has l^een 
2443, cr approximately 6 hours 41 minutes per diem. 
The distribution of the daily hours of bright sunshine 
during the various months of the year were as follows: 



Mean. 

Maximum. 

Minimum. 

January 

6.0 

8.5 

8.9 

Eebruary 

6.8 

10.0 

3.7 

March 

6.6 . 

9.6 

3.3 

April 

6.6 

9.7 

4.2 

May 

6.3 

9.6 

2.9 

June 

6.8 

8.0 

2.4 : 

July 


9.0 

. ■ .4,2.’ 




Mean. 

Maximum, 

Minimum, 

August 

7.8 

9.7 

5.8 

September 

8.4 

9.8 

6.7 

October 

7.8 

9.6 

w 

November 

7.2 

9.8 


December 

6.9 

9.0 

3.0 


Atmospheric Fressure ,—^The range of the barometer 
on the coastland is slight. The average height is 29.900 
inches or 1,122 milibars. There are. however, well- 
marked diurnal variations in pressure, the maximum 
pressure during the day being attained between 10 a.m., 
and noon, while during the night a lesser maximum is 
attained between 10 p.ra., and midnight. The only 
definitely significant variation in the mean barometric 
height is just before the setting-in of the long periods of 
heavy rainfall when the barometer shows a very slow 
and slight, but continued, depression for 10 days to as 
much as a fortnight previously. 

Atmospheric B.umidity. —The percentage of com¬ 
plete atmospheric humidity varies from a maximum 
of about 86 per cent, at 6 a.m., to about 70 per cent, at 
1 p.m., and to about 79 per cent, at 6 p.m. 

Neio Amsterdam, Berhice-, and Suddie, Esse- 
quibo. —Climatic observations at New Amsterdam, 
Jlerbice; and at Suddie, Essequibo, to the eastward and 
westward of Demerara, respectively, and at distances of 
about 6 miles from the coast-line in the estuaries of the 
Berhice and Essequibo rivers indicate that, while the 
mean shade temperature differs only slightly from that 
recorded at Georgetown, the range of the absolute 
maximum and minimum temperature is considerably 
greater, from about 66° as a minimum to 95° as a 
maximum. 

Fenal Settlement, Mamruni A sub-station 

has been at work at the Penal Settlement, Mazaruni 
Eiver, in longitude 68® 38'46" W. and latitude 6° 23' 
36" N. at a distance of 42 miles south of the coast-line, 
for over 25 years. Here the mean temperature in the 
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sliade is somewhat less—about 2'’ I’ahr. than that of 
Georgetown, the range of the absolute minimum and 
maximum temperatures being from 66 to 92 . 

The annual rainfall at Mazaruni is, distinctly more 
than that of the coastland stations, having amounted 
during the last 25 years to 102.8 inches a year as com¬ 
pared with an average of 89.5 inches recorded on the 
various coastland stations. The number of days on 
which rain falls in each year at Mazaruni is as a rule 
greater than that at Georgetown, the number of such 
days being approximately 20^ higher at the former 
than at the latter. Another well-marked dili'erence in 
the climatology of Mazaruni and Georgetown is the 
lesser number of hours of bright sunshine recordi’d at 
the former place—an average of 6.4 hours per diem as 
compared with 7.2 hours during the same iieriod of 
years. 

ISouth of the Penal Settlement .—Southwards of the 
latitude of the Penal Settlement a well-marked increase 
in the amount of the total annual rainfall is noticeable, 
for instance at Tumatumari, Potaro river, wliere during 
the past 20 years, the average rainfall has been approxi- 
noately 113.5 inches, and in the Mahdia valley, near the 
Eagle mountain range, where the average rainfall has 
been over 160 inches a year. Unfortunately no other 
reliable continuous records of rainfall exist in tlie far 
interior of the colony, but it is certain that the rainfall 
along the escarpment of the Kaieteurian sandstone is, 
as a rule, in excess of that recorded in the Mahdia 
valley. 

Bmununi (SarawwaA,—Unfortunately it has not 
been feasible to establish climatic or meteorological 
stations in the far interior and in the high plateaus of 
British Guiana. Two stations were worked for relatively 
short periods of years at Eupukari and at Dadanawa in 
the Bupununi savannah district. At the former, 223 
miles south of the coastlands, the average annual rain¬ 
fall was 46.2 inches during a period of years when that 
of the coastlands generally was 87.8 inches, while at the 
latter, 280 miles from the coastlands, the rainfall was 
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recorded at 58.5 inches during a relatively dry period of 
years on the coastlands when the average annual pre¬ 
cipitation was 84.7 inches. The monthly distributions 
of the rainfall at the two stations were as follows: 



Eupukari. 

Dadanawa 

January 

1.51 

1.34 

February 

1.00 

2.00 

March 

1.62 

2.20 

April 

4.42 

5.56 

May 

8.37 

7.84 

June 

12.09 

13.61 

July 

9.26 

10.44 

August 

5.17 

8.14 

September 

1.39 

2.56 

October 

.39 

1.65 

November 

'.27 

106 

December 

1.09 

2.05 


The mean temperature in the shade at Eupukari waS 
81.7°, the extremes noted being a maximum of 99° and 
a minimum of 66°. The average atmospheric humidity 
as percentage of saturation was 94.5 at 6 a.m., 74.1 at 
1p.m., and 76.3 at 6 p.m. At Dadanawa the mean 
shade temperature was 82.8, the maximum recorded in 
the shade being 103°, while the minimum was 66°. 


Sir Robert Schomburgk's Views on the Oiima.te 
OF British Guiana. 

Sir Robert Sehomburgk during his residence in the 
Colony, and his travels in its far interior from 1836 to 
1844, took numerous climatalogical observations, but 
these necessarily extended at any one place for a very 
restricted period of time, and therefore it is not feasible 
to draw any deductions from his published data. But in 
1840 Sir Robert Sehomburgk placed on record his views 
on the climate of British Guiana in the following 
terms;— 

“ Though Guiana is situated in the torrid zone, it 
“ enjoys comparatively a more temperate chmate than 
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“ other countries under the same latitude. The mean 
“temperature for the year is 81.2°, the maximum 90°, 
“ the minimum It is generally considered that two 
“wet and two dry seasons constitute the changes during 
“ the year. However regular the setting-in of these 
“ periods may have been formerly, this has not been 
“the case during later years. The great dry season 
“commences at the coast region towards the end of 
“ August, and continues to the end of November, after 
“ which showers of rain follow to the end of January: 
“the short dry season commences in the middle of 
“ February, and continues to the middle of April. The 
“rains descend afterward in torrents, and the rivers 
“ commence to inundate their shores. During that 
“ period the wind is frequently from the west and 
“ south-west, and, coming from the land, is thought 
“ unhealthier than the regularj sea-breeze, which during 
“the dry season begin to set in between ten and eleven 
“ a.m.. and continues until sunset, sometimes even 
“through the night. The months of October and 
“ November are the most delightful in the year ; the 
“ sky cloudless, the heat moderate, and the thermometer 
“ at noontide scarcely higher than 86® Tahr. During 
“ the rainy season the oppressive weight of the atmos- 
“ phere is tempered by northern breezes, and in the 
“ months of September to November the breezes from 
“ the east and south-east, which have passed over a vast 
“ extent of the ocean, are invigorating, and refresh the 
“ air to such a degree, that during the night the ther- 
“ mometer has been known to fall to 74° Pahr.” 

“ The moisture necessary to maintain vegetation is 
“ then replaced by dew; and not only in the interior, 
“ where the country is not extensively cleared, hut like- 
" wise in the open savannahs, the trees and plants will 
“ be found in the morning dripping with dew.” 

“ The change of the season is marked by severe 
“ tbunder-storms; but however loud the peals of thun- 
“ der may reverberate, and however vivid the flashes of 
“ lightning which precedes them, fatal accidents by 
^‘iigbtning are unknown in Guiana. Gales are scarcely 
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“ knowa, much lass those terriffic phenomena of nature 
“ hurricanes, which in the neighbouring islands destroy 
“ in a brief time the fruits of many years’ labour, caus- 
" ing devastation and loss of life to a vast extent.” 

“ A few shocks of earthquakes are occasionally felt, 
“but they are so insignificaut that the inhabitants 
“ scarcely notice them when they occur.” 

“ The temperature of the interior is still more mild, 
“ and the climate healthy. The season in the interior 
“isonly marked by two changes ; from the month of 
“August to the month of March there are only 
" occasional showers, but from March to August the 
“ rains descend in torrents, and the rivers commence to 
“ swell and overflow their banks to a greater or lesser 
‘‘ extent according to their locality.” 

“ The night is generally from 8° to 10‘’ degrees 
“ cooler than the day. A greater difference prevails 
“ however at the table-land, from which Roraima rises 
“to a height of 7,000 feet; there I have known a 
“ difference of 35° in the range of the thermometer, com- 
“ pared at the hours of five in the morning and two in 
“ the afternoon. At this table-land, which was only 
“ elevated about 3,000 feet above the sea, the ther- 
“ mometer half an hour before sunrise ranged between 
“59° and 62'’, and rose between two and three o’clock 
“ in the afternoon to 95° in the shade.” 

“The climate of British Guiana has been described 
“ as unhealthy, and detrimental to European settlers ; 
“ consequently emigrants have rather preferred en- 
“ countering the chilly blasts and severe winters of 
“ Canada and the United States, or to subject them- 
“ selves to horrors of a prolonged voyage to Australia, 
“there to suffer expatriation perhaps for ever from 
“ their native homes and families, than to settle in a 
colony where constant summer prevails, and which, 
“ with the nigh establishment of regular steam-boats to 
“those parts, may be reached in sixteen or seventeen 
“ days from England.” 

Erom a geological point of vient it is to be regret¬ 
ted that the climatic records of the interior of the 
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Colony are so imperfect, for the weathering and 
lateritisation of its rocks are dependent on tlie amount 
and distribution of the rainfall and on the average 
temperature; whilst their splitting-up, detrition and 
degradation are largely dependent on the high tempera- 

ture_160°Fahr. and over—which rocks in the tropics 

may attain when exposed to the full rays of the sun. 
and which high temperature may fall to 65° or even to 
g0° by terrestrial radiation during the night. 


PIGEONS. 


S. N. BMTJCJE, M.V.J)., Veterinary Surgeon to 
the Municipality of Georgetown; Acting 
Government Veterinary Surgeon. 


What Pigeon Baising Means. 

The business of breeding pigeons offers generous 
profits, hut both it and the birds must he well under¬ 
stood before it is gone into extensively. There is a 
false impression—unfortunately supported by mislead¬ 
ing, unreliable advertisements—that any one can 
succeed with pigeons and quickly amass a handsome 
profit. Let no one take up the work with such an 
idea in mind, or he is likely to add his name to a long 
list of failures. 

Start on a small scale, increasing as experience and 
returns warrant, be prepared to invest careful judgment, 
intelligent care, and plenty of wmrk. 

The pigeon industry has two branches, the breeding 
of squabs for human consumption, and the raising of 
breeding stock for sale. The first brings the surest and 
quickest returns, squabs being safely turned into cash 
at 4 to 6 weeks of age. The second requires more room 
for raising the young, also more care, more feed, more 
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cleaning of the houses, and often involves more losses, 
but the advantage is better price for stock sold, if of 
good quality. 8qua1)s bring from 48 cents to 96 cents 
per pair according to size, good mated breeders bring 
from $1.25 to |5.(i0 per pair according to the parent 
stock. 

Select breeders with great care, there are lazy, 
worn out and worthless individuals in all breeds. 
Economize, if you must, on the number of pairs, 
never on tbe price of the birds, for cheap stock produces 
few and undesirable squabs, may breed disease and in 
many cases soon wears out. If possible he familiar w'ith 
the different types and breeds, selecting thereafter from 
stock raised by reliable dealers. Buy in small quanti¬ 
ties (5 to 10 pairs is enough at first) and only mated 
pairs. It is well to buy from several sources rather 
than one, in order to obtain different lines of breeding 
and insure healthy, vigorous young stock in the future. 
If possible insist on having “ seamless banded ” birds. 
These have a seamless metal ring attached w'hen about 
two weeks old bearing a number and the year it is 
hatched. To do this hold the three front toes together 
and slip the band over them, bolding the back toe up 
close to the leg until the band is slipped up over it, 
Open bands of metal, celluloid, etc., may be put on at 
any time and do not guarantee tbe bird’s age. Two- 
years-old breeders are best, yearlings second best. 

The Diepekunx Beebbs oe Pigeons. 

Of tbe many breeds and types of fancy Pigeonsj 
the most popular are the Pan tail, Pouter, Pigmy Pouter* 
Carrier, Jacobin, Archangel, Magpie, Nun, Swallow* 
Trumpeter, Barb, Turbit, Owl, and Trillback, Among 
the so-called sporting breeds are the Plying Homer, 
tbe Tumbler, the Tippler, and tbe Boiler, Bunts, Mal¬ 
tese Hens, Shaw Homers, Dragoons and Duchesse are 
bred as either fancy or utility stock found chiefly 
abroad. 

Very few varieties of pure-bred stock are found 
locally. Here and there we may find a depleted stock 
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of flying Homers, Tumbler, Roller, Runts, and Mal¬ 
tese, Runt-Maltese crosses predominate locally. 

Bkeisds Por Table, 

There are varieties to suit all tables and the begin* 
ner should study the demand he is to supply before 
choosing his stock. If a six-pound-to-the-dozen squab 
is most suitable, select Homers, if an eight-pound-to-th’e- 
dozen, choose extra-large Homers, Maltese, or Runts. 

Runt-Maltese crosses etc., are all good. The spe¬ 
cial advantages of cross-bred stock are uniform and 
increased size, vigor and tameness. Contrary to its 
name, the White Runt pigeon is the largest of all 
breeds. 

Housing. 

The site is as important as the building itself 
choose a high, dry spot with good drainage where the 
flying pens may be on the south or east side of the 
house. If one or two sound trees are in the way of 
the pen they need not be removed. Simply take off 
the lower branches and build around them ; the top 
will provide desirable shade. 

The building—The design and size must depend on 
(a) the number of birds to be kept and (b) the taste of 
owner or the style of the surrounding buildings. Eor 
a small beginning, with probable growth in mind, a 
good pen is a simple shed roof affair 8 fi high in front, 
6 in the rear, ] 6 x 15 feet in size. This makes a unit 
which may be added to as fast as necessary, a solid 
board partition being built between each 2 pens. A 
pen will hold 24 pairs of large breeders or 28 of small, 
proriding the combination, grit, water and feed box is 
used and the floor space left entirely clear. If no stock 
is to be reared above squab size, or if it can be kept 
elsewhere, the adjoining nursery pen may be changed 
into a breeding pen by substituting nests for perches, 
A good plan for the beginner in such a case is to start 
with one breeding pen, use the second as a nursery the 
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first year, then turn it into a breeding pen the next 
season. 

Genbeal Makagement. 

Pebding —Feed pigeons twice a day, as early as 
possible in the morning and 3 or 4 o’clock p.m. Give 
only as much as they will clean up in half an hour, and 
if any is left over give less at the next feeding. Never 
feed on the floor, but on tables 2 ft high, which must 
be scraped clean of all dropping before each feeding if 
they are to be any better than the floor. All grains fed 
must be free from must, or mold. Musty, moldy, 
mousy feed will surely cause heavy losses of both old 
and young birds. Corn and split peas should not be 
stored in guantity as they have a tendency to heat and 
become moldy. 

Grit and charcoal —A generous, unfailing supply 
of sharp grit and charcoal is as necessary as feed. 

SAiT-r-Pigeons require salt bub too much is more 
harmful than too little. A lump of rock salt placed in 
the centre of the grit box draws moisture from the air and 
gives the grit the slightly salty flavour that pigeons 
crave and tio more. Never sprinkle it with water. 
Loose table and crushed rock salts are unsafe. 

"Water —Give a fresh supply of water with each 
feeding in a vessel that can hekept thoroughly clean. A 
good plan that makes scalding unnecessary is to hang a 
clean paint brush near the drinking pan and each night 
wipe the sides and bottom of the pan with it, then 
rinse the vessel and leave it upside dovrn to dry. 

The Bath —Pigeons are very fond of bathing and a 
large shallow pan should be kept in the flying pen. 
A galvanized iron vessel 2 feet square and 6 inches 
deep will generally serve. Empty it after the hath and 
turn it over so the dirty water will not he used for 
drinking. 

Cleaning and vermin —Clean the loft well once 
a week, scraping all exposed places with a three-cornered 
loft scraper or sharp hoe. After removing the rnanure 
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dust slaked lime around; occasionally give the pens a 
good coat of whitewash. Body and feather lice and 
mites pray upon pigeons kept in filthy quarters and 
denied a frequent bath. Squabs are sometimes actually 
“ eaten alive ” and old birds so worried they are unable 
to sit on eggs or young. To prevent this dust the birds 
with a good insect powder twice a year by hand: and 
keep the pans clean and the nest disinfected with kero¬ 
sene, turpentine, diluted crude carbolic acid, or a few 
moth balls. 

Distinguishing Sex —The male may be distin¬ 
guished from the female by its larger, coarser ap¬ 
pearance, thicker neck, and coarser head ; it does tlie 
more and louder cooing and all the “ driving.” It is 
said that if a bird is held with its feet in one hand and 
the beak in the other and raises its tail, when suddenly 
stretched it is a female, but this test is not always 
nfallible. The only way to be sure is to wait until 
the hen has laid. 

Mating —Pigeons breed in pairs and any unmated 
bird of either sex in the breeding pen will greatly dis¬ 
turb the workers and cause considerable loss of egg.s 
and squabs. The cock and hen selected for mating should 
be confined together in a small pen or in a double nest 
they are to occupy in the breeding pen for several days 
until thoroughly mated. 

Nesting —When a pair is mated the cock bird 
drives the hen about the pen almost constantly, hardly 
allowing her to eat and drink. He is not satisfied until 
she returns to the nest, and keeps up tie driving until 
the first egg is laid. Fine tobacco stem.s, straw, dried 
grass, or shavings may be placed within reach. 

Hatching— Pigeons lay 2 eggs before sitting, 2 
days apart. The period of incubation is 18 days, during 
which the cock sits on the eggs from the "mi idle of 
the forenoon until mid-afternoon, and the hen the rest 
of the time. For the first 4 or 5 days the tiny squabs 
live on “ pigeou milk ” a cream like substance that 
forms in the crops of both parents at the end of the 



hatcli. The old bird takes the baby’s beak gently into 
its own and pumps the soft feed slowly into the little 
mouth, After this milk is fed off, half digested grain 
is pumped into the squab and later whole grain with 
water and grit, 

Banding —Each squab that is to be raised for 
breeding should be banded when 2 weeks old with a 
seamless metal ring bearing a number and the year it is 
hatched. 

Diseases, 

Disease among pigeons is more easily prevent¬ 
ed than cured. The general causes are damp¬ 
ness, draughts, unclean or crowded quarters, moldy or 
too new feed, slimy drinking vessels, inbreeding, un¬ 
healthy parent stock and over feeding. It is not good 
to ho continually giving drugs, though a good tonic may 
be given all the birds occasionally in the drinking water 
with good results, 

A sick pigeon is easily recognised, it has a general 
appearance of misery, standing around in a huddled 
position, feverish, glassy-eyedand without appetite, It 
should be immediately removed from the pen and 
carefully examined for the following diseases : 

lloiTP—an extremely contagious disease of the nose 
and throat, caused by insanitary quarters, dampness, 
bad ventilation. 

Symptoms —watery and swollen eyes, running at 
the nose. 

Treatment—XQmorQ to a warm dry place apart 
from the flock. Give a pinch of epsom salts daily. 
Eeed a light diet, with a few crystals of potassium per- 
manganate in the drinking water. 

Cholera— a d mgerous disease that often destroys 
a whole flock in a short time, caused by filthy drinking 
vessels, moldy feed, new unseasoned corn, etc. 

Symptom8-~%e vere diarrhoea ; emaciation. 



Treatment —remove and give daily 3 drops of 
“ hob drops ” such as Jamaica Ginger on a piece of 
charcoal as big as a grain of corn; feed lightly. 

Worms.— Squabs or old birds that eat heartily but 
are very thin have intestinal worms. 

Treatment —feed lightly and give a pinch of 
worm, seed twice daily for 2 days then 5 drops of 
castor oil. 

Going Light. —A. wasting away disease that re¬ 
sembles consumption occuriug mostly among youug 
birds, and caused by overfeeding and lack of exercise 
or foul water or feed. 

Symptoim — high fever and severe chills, watery 
and mucous discharges ; diflS-Cult breathing {dyspnoea ); 
emaciation. 

Treatment—i\iS& disease can be cured only in its 
earliest stages before inflammation of the lungs has set 
in. Give a No 2 capsule filled with phosphate of soda 
each morning for 3 days, diet lightly. 

Canker an incurable hereditary disease much 
dreaded by pigeon fanciers. 

Cause—tainted stock transmits it through the egg. 

external and internal growths of solid 
jellow matter streaked with blood, appear commonly 
in the ear, throat, head near the eye, etc. 

Treatment —birds may be cured to all outward ap¬ 
pearance but sooner or later it appears again. The best, 
plan is to kill all birds thatare known to breed cankered 
young or that show canker and thus stamp out the di¬ 
sease for once and all. 

Diphtheria,— a disease of the throat often mistaken 
for canker, attacking 2 or 3 weeks old squabs and caused 
by sudden changes of weather, heat and dampness. 

Symptoms —throat and neck are red and much 
\wollen, causing difficult breathing (dyspnoea) j thick, 
yellow discharge from mouth. 

bad cases cannot be cured but light 
cases may be by swabbing out the throat several times 
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daily with cotton dipped in witch hazel. Stubboi‘n 
patches may be removed by dusting with baking soda and 
swabbing them ojff after a few minutes. Disinfect the 
drinking water by adding enough potassium permanga¬ 
nate crystals to turn it a bright rose red. 

Squab Tonic. —A half ounce of copperas, 4 ounces 
of sulphate of soda ounce powdered gentian, 2 ounces 
of phosphate of soda, 1 drahcm of pure creosote (beech- 
wood). Thoroughly mix the creosote in a mortar with 
40 grains calcinated magnesia, so that it will mix with 
w^ater ; pour into a gallon jug, add 2 quarts warm 
water, then the other ingredients, and mix thoroughly 
by rocking the jug. This will keep for years in a cool 
place but not in a metal container. Add one table¬ 
spoonful to a gallon of drinking water once a week. 


THE CULTIVATION OF THE GROUND-NUT. 

, «i , , , ' 

The following is an extract from an Article on 
The Cultimtion, Preparation, and Utilization of the 
Oround-Nnt in Pol. XXIII., No. 3 of the Bulletin of 
the Imperial Institute. — JSditor. 


Extent of Ouetivation. 

The cultivation of the ground-nut extend.s over a 
very wide geographical area. The crop is successfully 
grown in most of the tropical and sub-tropical regions 
of the world, and also, to a certain extent, in countries 
where a temperate climate prevails. The ground-nut is 
used either locally as food, or as an article of export on 
account of the value of the seeds as a source of oil and 
of the residual cake as a feeding stuff. 

The Ground-nut Peant 

The ground-nut of commerce is known under sev¬ 
eral conunou names, .such as pea-nut, goober-pea, earth- 
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nut, monkey-nut, pindar Manila nut, Chinese nut, 
pistache de terre, Parachide, and in the vernaculars of 
India and other countries where it is grown, 'by transla¬ 
tions of one or other of the names mentioned. 

The plant which produces the ground-nut is known 
botanically as Arachlskypogcsa, Linn. It is unknown in 
a wild state and its native country is a matter of some 
uncertainty. There is reason to believe, however, that 
it originated in tropical South America, as several spe¬ 
cies belonging to the genus Arachis are met with grow¬ 
ing spontaneously in toat country. Centuries of culti¬ 
vation have probably so improved the plant that it is 
no longer comparable with the wild type, if this is still 
in existence. 

The ground-nut plant is an annual herb belonging 
to the Papilionatse division of the large family Lesru- 
minossB, whose members are characterised by pea-shaped 
flowers. In general habit and appearance the plant re¬ 
sembles the clover. The leaves, however, differ from 
those of clover in having four instead of three leaflets 
These are arranged on the leaf-stalk in two pairs, and 
they exhibit at night the sleep-mcvement characteristic 
of the leaves of many leguminous plants. The stems 
attain a length of from 1 to 2, or 3 ft., according to the 
variety and the soil in which the plant is cultivated. 
There are several forms of it in cultivation, but 
in general two types may be recognised, the erect 
and the trailing. The varietal differences are chiefly 
in the shape of the mature pod, the number and 
colour of the seeds they contain and the manner 
in which the pods are produced on the stem of 
the plant. The flowers are bright yellow in colour 
aud are of two kinds. Those that are borne above 
the leaves and are the most conspicuous are sterile 
and produce no pods. The fertile flowers are borne 
in the axils of the lower leaves in the erect-grow¬ 
ing kinds, and all along the stem in the trailing varie¬ 
ties; they are smaller but more numerous than the 
sterile flowers and are almost entirely hidden by the 
foliage; When first produced, these flowers are sessile, 
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that is to say tliey have no peduncle or flower-stalk ; 
brit the tubular calyx, which encloses the ovary, is often 
I in. in length, and is sometimes mistaken for the 
flower-stalk. After fertilisation takes place the true 
peduncle develops, and continues to grow until it 
reaches a length of several inches. It takes a down¬ 
ward turn, and when it reaches the soil, it pushes the 
ovary several inches beneath it. In this position the 
ovary develops its seeds and in a few weeks the pod 
matures, forming the familiar ground-nut of commerce. 
If the stalk is prevented from penetrating the soil, no 
seeds are produced and no pod is formed. This pecu¬ 
liarity is of importance to the cultivator, as it indicates 
how essential for this crop is a fine surface tilth on the 
. soil, which enables the delicate flower-stalk hearing the 
ovary to penetrate it easily. When mature, the pod 
may contain from one to as many as four seeds, accord¬ 
ing to the variety, but two is the usual number. The 
seeds are generally ovoid in shape with one end pointed 
and the other flattened, and are covered with a reddish- 
pm*ple or yellow seed-coat. 

In common with other leguminous plants, the 
roots of the ground-nut plant bear nodular growths. 
These are due to the action of bacteria which inhabi- 
them, and which have the power of fixing the free ni¬ 
trogen of the atmosphere and rendering it available 
for the plant which serves as host. In consequence of 
this the ground-nut plant does not depend entirely 
upon the soil for the nitrogenous food it requires, and 
it is thus possible to cultivate ground-nuts on soils 
which are not particularly rich in nitrogenous con¬ 
stituents. 

Cultivation 

The ground-nut is not a difficult crop to cultivate 
provided the few essential conditions are forthcoming. 
The details of cultivation naturally differ in countries 
so widely seperarated as the regions mentioned above, 
but the following account gives the general procedure in 
most countries. 
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Climatic Conditions 

In tropical countries the life cycle of the ground¬ 
nut plant is accomplished in from three to four months 
according to the variety. In more temperate regions 
some five to six months may elapse between the time 
of sowing the seed and the maturing of the fruit. It 
is apparent from a study of the geographical area over 
which the ground-nut is cultivated that it is possible 
to grow the crop under climatic conditions which differ 
considerably. In tropical regions there is always suffi¬ 
cient heat for this crop, and the only uncertain element 
is the rainfall; but the crop can be grown under irriga¬ 
tion, where the rainfall is scanty. 

In tropical countries with well-defined wet and 
dry seasons the groand-nut Crop is cultivated during 
the rains, and the whole of the vegetative growth is 
completed daring the wet season. The sowing takes 
place as soon as the rains have sufficiently moistened 
the soil, and by the time the dry weather sets in the 
crop is mature and ready for harvesting. 

Soil 

The first coudit’on required of a soil destined for 
the cultivation of ground-ants is that it should have 
a fine surface tilth. The necessity for this arises from 
the peculiarity of the plant, already mentioned, in 
burying its fertilised ovaries beneath the soil in order 
to mature the seeds A fairly rich sandy loam appears 
to be the most suitable soil for the crop, and it is an 
^van^e if it is light in colour as the pods are liable 
to be stained if grown in a dark-coloured soil. When 
required for sowing or for oil-pressing, the appearance 
of the pods is not of great importance, but when the 
seeds are to he used for edible purposes, light- 
coloured, clean pods fetch an enhanced price on the 
market. Abundance of lime is essential for the crop 
and where lime is lacking it should be added in the 
form of quicklime. The absence of lime from the soil 
js supposed to account for the production of “pops” 



or empty pods. A fair amount of humus or decayed 
vegetable matter is beneficial, but if too plentiful the 
haulm is liable to develop at the expense of pods. 
Badly drained, stynr, salt or clayey soils are unmited to 
the crop, but good yields have been obtained from 
stony soils rich in sand where a plentiful supply of 
sub-soil moisture is available. 

Preparation of the Soil 

If new country is being brought into cultivation 
it will be necessary to cut down trees, shrubs or under¬ 
growth, should they exist, and these should be burnt on 
the land as the ashes form a valuable manure for 
ground-nuts. In countries where primitive methods 
of culture a re practised the land is simply hoed by 
hand to a depth of from 2 to 4 in. In sandy soils the 
surface is left level, but in more compact soils it is 
thrown into ridges to afford better draiiiage. Where 
mechanical appliances are available the land is 
ploughed a short time before sowing if a previous crop 
has been taken off it; but if it is to be newly broken, 
the preliminary ploughing is carried out in autumn and 
is followed in spring by rolling and harrowing to break 
up the clods and render the surface smooth and friable. 
The depth of ploughing depends entirely on the char¬ 
acter of the soil, but from 6 to 7 in. of loose soil is auffi- 
cient depth for the ground-nut. If the land is deeply 
cultivated the nuts are liable to be formed low down in 
the soil and this involves more labour for harvestinf' 
them, Where there is no manure to be turned in and 
the land is level and in a clean condition, the disk 
plough as used in the United States, is a useful machine 
for producing the fine surface tilth required by the crop. 

It is advisable to cultivate the ground-nut as a 
rotation^crop, as not only does this practice prevent the 
exhaustion of the soil, but the alternating crops are 
benefited by the good culture which the ground-nut 
demands and by the increased amount of nitrogenous 
matter contained in the soil as the result of having 
borne a leguminous crop. As, however, the whole 
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plaat, including the roots, is harvested, the soil does 
not benefiit to th.e same extent as it does when a legu¬ 
minous crop is ploughed in as manure. Local practice 
and demand will to a certain extent determine what 
plants to use as rotation crops with ground-nuts; 
amongst others that have proved suitable are maize, 
millet, sesamum, cotton* tobacco, and manioc (cassava) 
The alternation of other crops with the ground-nut has 
the further advantage of checking the attacks of insect 
pests which are liable to occur when the crop is grown 
on the same land for several years in suceession. 

Manures 

Advantage should be taken of the rotation system 
of cropping to apply farmyard manure to the land, 
but if this is done the same year that a crop of ground¬ 
nuts is grown, the haulms are liable to make rank 
growth at the expense of the nuts. It . is therefore 
advisable to manure the crop which immediately pre¬ 
cedes the ground-nuts. 

In addition to farmyard manure, artificial ferti¬ 
lisers may be used with advantage if the soil is poor, 
but care should be taken not to overdress the land or 
luxuriant top growth will be the only result. These 
fertilisers should contain from 1 to 4 per cent, of avail¬ 
able nitrogen; 5 to 7 per cent, of phosphoric acid and 
from 6 to 10 per cent, of potash. 

Wood-ashes which contain both lime and potash 
may be applied broadcast to the land at the rate of 
from 25 to 30 bushels per acre. Soils that are defi¬ 
cient in lime should receive dressings of fresh burned 
lime every four or five years at the rate of from 1,000 
to 2,000 lb. per acre. 

Sowing 

Care should be taken to use only good seed for 
planting. With native cultivators it frequently hap¬ 
pens that only the unsaleable nuts of poor quality are 
available, and to this is probably due the degenerate 
crops and poor yields which obtain in some localities. 
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In order to produce good results aud to improve the 
crop, seeds should be saved from the best yielding 
plants and these should be grown in nurseries and 
carefully harvested for sowing in the field the follow¬ 
ing year. The nuts intended for seed should be fully 
matured on the plants and should be carefully picked 
by hand and stored in a dry place free from attacks by 
vermin. 

Either the whole " nuts ” or the decorticated 
seeds may be used for planting. If the former are 
used the germination of the seed is delayed until the 
shell has decayed and permitted the young plant to 
escape. This takes but a few days in tropical coun¬ 
tries where decay is rapid, but in dryer and cooler 
regions the use of whole nuts for planting causes an 
appreciable delay in germination. The germination of 
whole nuts may, however, he accelerated by soaking 
them in cold water for about twenty-four hours and 
allowing them to drain for a few hours before plant¬ 
ing. Another method of accelerating the germinathn 
of undecorticated seeds is simply to break the pods in 
two, leaving the seeds in situ. Where decorticated 
seeds are used the pods should be opened by hand and 
care taken not to injure the delicate seed-coat, as injury 
or bruises are liable to be followed by decay after the 
seed is planted. One of the advantages of shelled seed 
is the opportunity afforded during the shelling for eli¬ 
minating any that are defective, hence the better 
“ stands ” that usual result when decorticated seeds 
are sown. The seed to be used for planting should not 
be shelled until a short time before it is required for 
use, as it is liable to lose its power of germination. 

The seed is usually sown in straight rows or drills, 
an where hand-planting is practised the land should be 
first marked out. This is easily done by means of an 
improvised harrow with teeth set at the required dis¬ 
tance. The seeds may be dropped in the lines made 
by the harrow at regular intervals and covered with 
soil by the foot. The depth at which the seeds should 
be planted varies from 1 to or 2 in., according to the 
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eliaracter of soil. The heavier the soil, the shallower 
should he the planting. The distance between the 
rows depends upon the variety grown, and local con¬ 
ditions ; and also as to whether hand or machine culti¬ 
vation is to be employed. If the latter, the rows must 
of course be spaced sufficiently wide apart to admit of 
the working of the machine cultivator. A common 
distance for planting in the United States is 36 in. 
between the rows and 12 in. from plant to plant. If 
planted too thickly the branches of the trailing varie¬ 
ties overspread each other, and many of the stalks fail 
to reach the ground, and in consequence do not form 
pods ; on the other hand the erect varieties, if planted 
too thinly, do not cover the ground and the crop is 
liable to suffer from drought in consequence. Experi¬ 
ence of the local conditions and of the habit of the 
variety grown, is the only safe guide on this point, but 
not less than 1 ft. or more than 3 ft. between the rows 
should be given. Should serious gaps appear in the 
rows a supplementary sowing will be necessary, and 
this should l38 carried out as soon as possible after the 
plants from the first sowing appear above the ground ; 
or seedlings may be transplanted to fill the gaps. 

After-Treatment 

At soon as the young plants have attained a height 
of from 1 to 2 in., the soil between them should be hoed. 
Where machines are available the horse-hoe or cultiva¬ 
tor can he used for this purpose and much hand-labour 
saved thereby. Erequent hoeing is necessary, as this 
operation not only checks the growth of weeds and 
prevents the evaporation of moisture from the soil, Wt 
also produces the necessary fine surface tilth. The 
number of hoeings necessary will depend upon the 
character of the soil and the rate at which the weeds 
grow, hut as soon as the haulms have developed suffi¬ 
ciently to cover the soils this work may cease. In 
making the later hoeings the soil should be drawn 
towards the plants, and this should be carefully done or 
the first-formed pods may be injured, 
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harvesting the Crop 

In tropical countries the stems begin to fade as 
soon as the rains have ceased and the dry weather has 
set in. This is an indication that the plants are ready 
for harvesting. It is advisable to lift the plants as 
soon as the stems show sign of fading, as then the pods 
are firmly attached to the stem and are not so liable 
to be detached during the process of lifting. Care 
must, however be taken to see that the maximum 
number of nuts are mature, as they ripen successively 
In the case of compact soils, which retain moisture 
for a considerable time, a longer period for ripening is 
required. The ripening season is a critical period, 
as if rain falls before the crop is lifted, after a spell 
of dry weather, the seeds in the first-formed pods are 
liable to start into growth, and are then of little or no 
value as oil-seeds. Eor this reason also, when the 
crop is grown under irrigation, the supply of water 
must be so managed that it is just sufficient to ma¬ 
ture the crop, and it must not be continued after the 
first-formed nuts are mature. 

There are various methods of harvesting the 
crop. Native cultivators either use a large hoe with 
which to lift the plants, or dig up with a fork. 

The Chinese cultivator harvests his crop very 
thoroughly. He lifts each plant with a spade-like 
implement and throws it, together with the soil which 
adheres to the roots, into a bamboo sieve which is 
shaken by another operator. The soil passes throug 
the meshes of the sieve and the pods are retained. 
Any chance pods that escape are gleaned, or poultry 
and pigs are turned into the fields to feed on them. 

iPiching the “huts” 

The separation of the pods from the stems is 
usually effected by hand, where the necessary labour 
is available. This is a tedious and expensive method, 
but. as it is not laborious, women and children engage 
in the operation. The pods should not be picked until 
they have become quite dry and the seeds firm and 
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nutty, and empty oi* slirunlren pods sliould be allowed 
tn remain on the steins. 

After being plucked or tbrasbed tlie pods should 
be spread out to dry and then put into sacks or stored 
in granaries protected from I’ain. In the tropics, where 
a long period of dry weather can be depended upon 
they are stored in large heaps before being shipped. 

Yield 

The yield varies with local conditions and the 
variety grown, and more especially with the amount of 
cultivation the plants receive. With proper methods 
of cultivation a good average yield is about 60 bushels 
per acre, though yields of 100 to 160 bushels per acre 
have been recorded. 


Varieties 

In nearly every country where ground-nuts have 
been cultivated for a long period of time, varieties pe¬ 
culiar to the locality have been produced. From this 
it would appear that by following a systematic course 
of seed-selection, it would he possible to obtain varie¬ 
ties suited to particular localities, to special soil or 
peculiar climatic conditions. Already much has been 
done to improve the yields in countries where they 
had detoriated by introducing new varieties or seed ob¬ 
tained from other localities. Where fungoid pests are 
prevalent it seems particularly advisable to follow this 
course, care being taken to obtain seed from sources 
known to be free from disease. Hitherto, very little 
appears to have been done, however, in the production 
of new varieties by breeding on modern genetic lines. 

Vests and Diseases. 

Although all parts of the ground-nut plants are 
liable to damage by insects, yet few pests appear to 
attack well-oultiTated crops qY ground-nuts when in 
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the field. In West Africa the plants are liable to 
attack from a number of insect pests, but they are 
usually able to withstand such attacks if growing 
■rigorously. In dry seasons, however, they may be 
affected by the drought and then more easily succumb 
to insect attack. It is important therefore, during a 
dry season, to keep the surface soil hoed in order to 
produce a dry mulch -Hdiich prevents evaporation of 
soil moisture, and this, by keeping the plants more 
vigorous, tends to check the ravages of insect pests. 


CULTIVATION OF GAELIC. 


Lnncl .—It should be grown as a garden crop, and 
succeeds best in a well-drained rich soil. This should 
be manured with well-rotted cattle dung and dug up to 
a depth of 4 to 6 inches. I he land should then be well 
trampled down and reduced to a fairly fine tilth. 

Sowing .-—Plant bulbs 6 to 9 inches apart and cover 
with about 1 to 2 inches of soil. About 750 lbs. of bulb 
are required to plant an acre. Keep the land well 
weeded, and if the surface soil becomes hard, break it 
up gently with a small fork or stick. Water every 
three to four days if there is no rain. 

Sarvesting ,—Crops take about four months to 
mature. They must, therefore, be planted so that they 
mature during dry weather. When the leaves begin to 
turn yellow the crop is ready to harvest. Crops should 
be lifted carefully, freed of earth, and then thor- 
onghly'dried in the Sun. Yields of 2,000 to 3,000 lbs. of 
dried garlic per acre can be obtained. 

F. A. STOCKDALE, 

Director of Agriculture, Ceylolli 
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CULTIVATION OF ONIONS. 

Land .—Onions grow best in a rich soil, but any 
land, if it is properly drained and well cultivated will 
grow onions. The land should be manured with well- 
rotted cattle dung and dug up to a depth of 4 to 6 inches. 

Sowing .—Onions can be grown from seeds or from 
bulbs. In general it is safer in Ceylon to grow onions 
from bulbs, as seed does not grow well unless it is quite 
fresh, and beds ‘ f seedlings may easily be destroyed by- 
heavy rains. When seed is used, the seed beds must be 
very carefully prepared and the soil reduced to a fine 
tilth. The seed beds must be trampled down before 
sowing as an essential to success in onion growing is 
that the seed bed should be firm. About 16 lb. of seed 
is required per acre. The seed sshould be sown in drills 
6 to 9 inches apart, and the seedlings thinned out as 
they grow to about 6 to 9 inches apart. Seedlings thus, 
thinned out may be transplanted. 

If bulbs are used, these should be planted 6 to 9 
inches apart and covered by about 1 to 2 inches of soil 
About 750 to 1,000 lb, of bulbs are required per acre 
and therefore this method is expensive. 

GuUimtion.—-Omon^ should be kept free of weeds 
and must be watered every three to four days if it does 
not rain. 

Sanesting .—Crops take three months from bulbs 
and four months from seed. If they are being grown 
for drying, they must, therefore, be planted so that they 
mature during dry weather. When the leaves begin to 
turn yellow the crop is ready to harvest. Onions should 
be lifted carefully, freed of earth and roots, and then 
well dried in the sun. If they are not properly dried 
before they are stored, they will rapidly rot. Yields of 
4,000 to 8,000 lb. Of dried onions per acre are common, 
and in planting from bulbs five to eight-fold can be 
secured. Heavy yields are only obtained if the land is 
well cultivated and manured. 

F. A. STOCEDALE, 

Director of Agriculture, Ceylon. 



KEEPING QUALITIES OP EIPB MANGOES. 


The following Report by Mr. A. W. Bartlett, B. A., 
a former Government Botanist, on the keeping qualities 
of mangoes teas published in Vol. II No. 2 of this 
Journal and is reprinted at the 7'equest of the Boat'd 
of Agricultm'e. — Bditor. 


1. The experiment lias been carried out with 260 
mangoes belonging to 23 varieties picked at various 
dates between the 7th i’ebruary and the middle of March 

2. A tabulated statement of results is herewith 

submitted. * 

3. In all cases the mangoes were gathered in pairs, 
each pair at the same time. One was immersed in a 
3 per cent, solution of formalin for ten minutes, the 
other merely kept as a control under exactly similar 
conditions. They were examined daily, and the dates 
when they became soft or rotten or mildewed noted. 

4. Contrary to similar trials made with formalin on 
soft-skinned fruits the use of formalin was found to 
lessen instead of increasing the average number of days 
which elapsed before the mangoes became more or less 
unfit for eating, except with 3 varieties. Every care 
was used in handling the mangoes daring the treatment 
with formalin to avoid bruising them and so hastening 
their decav. 

5. One important fact that these experiments have 
shown is that, without any special precaution beyond 
care in picking and handling, most varieties of grafted 
mangoes will keep on an average for about 10 or 12 
days, even in our climate. In cool storage it is likely 
that their keeping powers will be much increased. 

6. During the earlier trials it was found that decay 
usually originated at the stalk end of the fruit, although 
the stalk had not been broken off. In gathering the 
fruit it must not be pulled, but the stalk must be cut, 
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because the pull required to break the stalk is sufficient 
to bruise the stalk-end of the fruit and cause decay to 
set in earlier at this place. 


Tabiilated Statement of Results. 


Variety, | 

No. 

Tried 

Average No. of days 
the Fruits kept 

Average 
No. of 
days in¬ 
crease or 
decrease 
n keeping 
powers 
due to 
Formalin 

Longest No. of days 
any Fruit kept 

Treated 
with .3 0/0 
Pormaliu 

Un¬ 

treated 

Treated 
with 3 per 
cent. 
Formuiiu 

Un- 

treated 

I. Dare 

20 

7-8 

9*8 

_ 

12 

33 

2, D’Or 

18 

9‘3 

11*1 

— 1,8 

12 

35 

Cej’lon 

6 

7*7 

10*7 

__3 

S 

33 

4, Jamaica No, ii 

20 i 

io‘3 

11*6 

— 1*3 

14 

16 

5, Josephine ... 

4 

it‘ 

14' 

“3 

13 

17 

6, Seedling-Madame 

16 

12* 

12* 

0 

15 

14 

7, No. 2 Canal... 

26 

10*8 

11*9 

— i.i 

16 

16 

8, Madame' 

32 

12*2 

13^9 

— 1'7 

17 

19 

9, Chinoise 

10 

5 -S 

I 1*2 

—5*4 

8 

35 

10, Bombay 25 ... 

20 

10*4 

13* 

— 2*6 

35 

16 

11. Peters 

4 

7*5 

9 * ' 

— ^*5 

9 

10 

12, Martin 

6 

8* 

6*3 

— 1*7 

11 

9 

13. Bangalore ... 

16 

12*6 

11*9 

*7 

19 

34 

14. Divine 

4 

9 ‘ 

10*5 

— 3*5 

10 

12 

15. Mrs, Francis 

4 

12*5 

10*5 

2 

33 

II 

16. Peach 

4 

12* 

i 7 ‘ 

—5 

14 

20 

17, Mrs. White... 

6 

IT *3 

15*3 

—4 

14 

37 

18. Bombay 26 ... ... 

lO 

9*2 

12*4 

—3.2 

12 

35 

19. Bombay 22 ... 

2 




15 

17 

20, E, I. Seedling 

4 

12* 

12*5 

— ;5 

12 

34 

21, Kerschapotte 

12 

9*3 

10*5 


14 

34 

22, Crassous ... 

10 

11*6 

12*8 

—~I.‘2 

! 34 

35 

23, Bombay27 ... 

6 

10* 

13*6 

“ 3*6 

1 11 

35 
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T'EEDma COTTON-SEED PRODUCTS TO 
FARM STOCK. 


Practical experience has been supplemented by 
carefully conducted experiments, both in the United 
States of America and Europe, with cotton seed, 
cotton seed hulls, and cotton seed meal as food for 
cattle, sheep, pigs, horses, and mules with the result of 
demonstrating their high feeding value for all kinds of 
farm stock, with the possible exception of calves and 
pigs, to which they have frequently proved fatal. 

The high feeding value of whole cotton seed has 
long been recognised, having been fed raw, roasted, 
steamed, or boiled to live stock, especially cattle. 
Almost from the beginning of cotton culture in this 
country it has been used to some extent as a feeding 
stuff, but since the introduction of the cotton-seed oil 
industry, the superior feeding quality of the by-pro¬ 
duct—cotton-seed meal—has led to a very general dis¬ 
placement of whole seed by the meal in localities where 
the latter is easily and cheaply obtained. 

The value of cotton-seed meal for producing meat, 
milk, and butter is well established. It is one of the 
cheapest of the highly nitrogenous feeding stuffs and is 
therefore one of the most economical for balancing 
rations deficient in protein, such as those in which corn 
is the principal grain. 

Although milch cows will do well for an indefinite 
period on cotton seed or cotton-seed meal as the sole 
grain food, it is better to add a second, such as corn meal 
or wheat bran to the ration. If fed to cows in large 
amounts without proper admixture of other feeding 
stuffs it is likely to injure the quality of the butter as 
regards flavour and colour. It appears, however, to 
harden the butter and thus to enable it to stand ship¬ 
ment better. It has also been found to facilitate very 
materially the rise of cream by gravity. 

A reference to the analysis of cotton-seed hulls and 
meal will show that neither of them is adapted for use 



alone as food. The hails contain a large excess of non- 
nitrogenous matter and the meal a large excess of pro¬ 
tein ; each lachs what the other has in abundance. The 
meal is well adapted by its composition to be fed with 
the hulls, and the hulls find their proper supplement in 
the meal. The relation is so evident that the fact that it 
is was not pointed out much sooner is peculiar, although 
the uninviting character of the hulls as food doubtless 
had the effect of diverting both scientific and practical 
investigations from them. 

The above combined results are obtained by the use 
of undeoorticated cotton-seed meal. 

—U.S. Dept, of Agriculture, 
Parmers’ Bulletin No. 36. 
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WOOD FINISHING 

BT 

Willis T. Popb. 

For some years I have been considerably interested 
in wood finishing, particularly that part which involves 
staining, filling and polishing. It is a great field of 
work, ever attractive and pleasing, to investigate. New 
matter and different results are constantly presenting 
themselves.- Though wood finishing is one of the very 
oldest arts, and one that requires much knowledge of 
materials, as a craft we find little literature I'egardingit. 

Good instruction in iron work and wood work can 
be procured easily in almost any of our industrial and 
manual training schools, but, as a rule, very few 
lessons are given in the finishing processes that go to 
make an attractive piece of wood work, whether it be a 
piece of furniture or the interior of a dwelling. As a 
people, we depend almost entirely upon untrained work¬ 
men for our information. Good polishers very seldom 
know much about materials and their sources. They 
have little information to give away, and the secret of 
their success, when found out, is about the same old 
receipt made good by hard rubbing. 

In discussing briefly the subject of wood finishing, 
I will no doubt dwell upon particulars of which you are 
more or less familiar, but I trust the interest will be 
worth the short while taken. 

No two species of trees produce wood, of exactly 
the same structure. There is a great variation in Woods 
of the same species, in fact a distinct study in each 
separate piece. 

Examine almost any piece of wood, and in a general 
way we find it composed of small cells of various kinds, 
usually long and tubular, running lengthwise, and 
adhering t® each other more or less strongly. These 
cells have had special uses in the life of the tree, some 
were for conducting crude sap from the roots to the 
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crown, others acting as storehouses for digested plant 
food, and still others have long acted merely for 
strengthening the tree and holding it together.^ Investi¬ 
gation shows that some of the cells have thick walls 
and small openings, others, thin walls and large open¬ 
ings. Most specimens of wood have these different 
kinds of cells arranged or grouped together in such a 
way as to form the annular rings which are so distinct 
on the cross section of most lumber and give the beauti¬ 
ful watered grain to longitudinal sections. 

When the growth of the trees begins in the spring 
or at the beginning of the wet season in most tropical 
countries, there is a great demand for water in the 
crown where the multitudes of new leaves and twigs 
are forming, hence a new layer of large, loose thin- 
walled cells is rapidly built; when the demand for crude 
sap is not so great, and when there is plenty of digested 
food to supply building material, the cells formed are 
narrow and thick walled, thus the latter growth of each 
season is heavier, stronger and darker in colour than the 
earlier growth. As long as the tree is in good condition, 
distinct rings are left, one for each year, which the 
foresters and lumbermen make use of in determining 
the age of trees of the forest. Fire or insects or any¬ 
thing of the kind damaging one side of the tree will 
often be the cause of incomplete annular rings. Seasons 
of drought leave narrow and indistinct rings that prove 
correct records of those dry years throughout the exis¬ 
tence of the trees. These accurate records were very 
valuable to the parties who determined the great age of 
the grand Sequoias of California. 

Other markings, peculiar and interesting, and that 
have much to do with the finishing of the species of 
wood, are the dappels of thin plates of cells belonging 
to the Medullary rays. These lines of cells run from 
the pith in the centre to the bark as longitudinal 
layers. Their function is to strengthen and hind the 
annual layers. Though, they are present in most tree 
stems, they seldom appear more than as faint lines 
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radiating from the centre of cross sections. In oah 
they are very conspicuons and add great value to it. To 
get oak boards weii marked with these medullary rays, 
the logs are cut into quarters, each quarter being ripped 
up into boards with their cutting plane oblique ro the 
quartering cuts (or as near as possible along the lines of 
rays). This brings the surfaces of the hoards nearer to 
the radiating medullary rays of the logs, thus giving 
many of the dapples on each surface. This quarter 
cuttina: ereatlv increases the cost of the lumber be- 
cause of the waste, but at the same time increases its 
strength and enhances its beauty. Trees of the forest 
that yield the most handsome lumber with a beautiful 
and well marked finish are those which liave plenty of 
room for growth, which are exposed to winds that cause 
them to bend and toss, and which have ample light and 
space for development. 

The composition of wood is of importance to the 
wood finisher. It is briefly hut well explained in “ A 
Primer of Forestry.” Bulletin No. 24 of the Division 
of Forestry, CJ. S. Department of Agriculture. 

“ Wood is made up chiefly of carbon, oxygen and 
hydrogen. When perfectly dry, about half its weight is 
carbon and half oxygen and hydrogen, in almost the 
same proportion as in water. It contains also about one 
part in one hundred by weight of earthy constituents. 
The nitrogen and water taken up by the roots were 
originally in the air before they reached the ground, it 
is true, therefore, that when wood is burned, those parts 
of it which come from the air go hack into it in the 
form of gas, while those.which come from the soil 
remain behind in the form of ashes.” 

The cell structure of most woods, as left by the 
smoothing tools of the workman, is so open that it is 
difficult to get a finished surface without using con¬ 
siderable expensive polish or varnish, which would have 
to be applied in thin coats with considerable time for 
each to become hard. This difficulty is overcome by the 
useof aj^^^i??'; thename implies its object. A cheap, 
dupable mixture is rubbed into the openings of tJje wood 
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formiag a bodf, or foundation upon wMcb tiie finisli is 
to be placed. Very bard, close grained wood, as olive, 
lignum vitsB and some species of eucalyptus, do not 
need tbe filler. 

Wood filler for many kinds of woods may be pur¬ 
chased ready for use. Cheap varnish is sometimes used 
as a filler, and shellac cut with alcohol makes one of the 
best for work where the pores are not too large. Large 
cracks may be filled with a composition consisting of 
rosin and beeswax. Two applications of filler, if well 
applied, are usually satisfactory for any kind of finish. 
(The second coat should not be put on until about 36 or 
is hours after the first). Too much of a single coat is 
apt to shrink away into the wood. Equal parts of 
Japan drier and boiled linseed oil thoroughly mixed 
with a body of eorn starch to form a thick putty-like 
paste, thinned down to the desired liquid with turpen¬ 
tine, makes a filler that is suitable for most woods. 
Instead of corn starch, some earthy material as plaster 
of paris, whiting or pumice stone is sometimes used, but 
the old reliable corn starch has proven satisfactory. 

Just a few words as to those materials that form 
the filler. Japan or Japan drier is a brownish liquid 
having somewhat the nature of varnish, called a drier on 
account of its property in paints, etc., is made by cook¬ 
ing gum shellac with linseed oil; the mixture is cooked 
down to a very thick fluid and then thinned with turpen¬ 
tine. Shellac is the shell form of lac, a resinous gum 
q)roduced on several kinds of trees by a species of scale 
insect in the East Indies, 

Boiled linseed oil, as most of us know, is a product 
of the flax seed obtained by placing the crushed seeds 
under great pressure, and the extracted oil then boiled 
with litharge (sugar of lead) which leaves a liquid vary¬ 
ing from light umber to dark yellow in colour, with the 
property of drying quickly when spread in a thin layer. 
The turpentine, of course, is the liquid obtained from 
the TOsin of sey^rral species of pine trees, , 
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Fillers are usually applied with a brush, sponge or 
piece of cloth. A few minutes after the application the 
work should be rubbed vigorously with another cloth or 
a piece of canvas, first crosswise and then lengthwise. 
It is not uncommon to add a little chrome yellow, 
yellow ocher, Venetian red or burnt umber or some other 
colour to the filler, which often improves the appearance 
of the wood. In finishing carriages, piano and small 
articles^ it is not uncommon for the workman to use 
polish, rubbing into the fresh application finely powdered 
pumice-stone, just a little at a time. The object of this 
is two-fold, for levelling down and giving an even 
under-surface and to work a durable mineral material 
into the pores. 

The staining of woods may be considered for 
several purposes. 

First, to preserve the wood; second, to stain com¬ 
mon woods to imitate superior classes, as the staining of 
common oak to give it the appearance of antique oak or 
as golden oak; third, staining to add uniformity or colour 
throughout a piece of work. Wood of the finest quality, 
no matter how carefully selected, will be given some 
staining medium when it passes through the French 
polisher’s hands, which he claims is done to bring out 
the beauty of the grain. 

Staining has become very popular for house fur¬ 
nishings of late years on account of its cheapness and 
the fact that it does not destroy the natural beauty of the 
wood. It is less expensive to keep woodwork fresh and 
clean, when stained, than it would be to apply successive 
coats of paint and varnish. 

Stain may be applied as an opaque coating on roofs 
and the exterior walls of houses, and again it may be 
applied as a thin wash, giving colour to some depth, hut 
leaving visible the character of the wood. 

Some years ago, wood finishers used a great many 
vegetable dyes for colouring wood, and when a dry 
pigment was applied water was usually the vehicle used 
to carry it into the wood, but turpentine, alcohol or an 
oil has been forrod to be better, as it does pot raise the 
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min of the wood. If the liquid used as a vehicle to 
carry the colour pigment into the work is a good wood 
preservative, the stain will have double value, i.e., to 
give colour and preserve. Boiled oil is highly recom¬ 
mended as such a liquid. A very good stain is composed 
of two parts of turpentine, one part of boiled linseed oil 
and a little Japan drier, these added to the colour pig¬ 
ment that is selected, Venetian red, burnt sienna, van- 
dvke brown or chrome gi’eeu or some other colour. In 
such a stain the oil gums the pigment, the turpentine 
keeps it thin until deposited in the proper place and 
then evaporates, and the drier helps to set the mixture. 

I am told that many stains are sold ready for use 
containing carbolinium, kerosene and various other oils 
that act as wood preservatives; denatured alcohol is also 
much used of late. Most of these are cheap and reliable. 
One gallon of liquid stain will cover about a hundred 
square feet, and after buying a fe w small sample bottles 
and finding a suitable one, you can usually rely upon 
getting a further supply to match. It is a good plan, 
and often saves much disappointment, if before staining, 
a few small pieces of wood are experimented with till 
the required result is obtained. 

“ Aniline ” dyes may be usefully employed on wood 
for self-colours only—as distinct from various imitations 
of woods. Their introduction a few years ago, I am told, 
produced a disastrous effect on the old vegetable dye 
market, nevertheless many of the vegetable stains are 
exceedingly useful. 

Logwood stain, made from boiling the chips of the 
logwood tree {Saematoxylon) is still a much used vege¬ 
table stain. This product is imported from Central 
America and the West Indies. We have a few specimens 
of these trees about Honolulu. It does well inmost 
warm regions of the earth. 

Other dye-woods worthy of mention are red sanders, 
orchella weed, safQower and nut-galls. 

Many colouring materials are to be obtained from 
common plants. The well-known blueberry, when 
boijed down with q little qlpm qnd a solptiop of copperas 
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(sulphate of copper) will develop au excellent blue 
colour; treated in the same manner with a solution of 
nut-galls, it produces a dark brown tint; with alum verdi¬ 
gris and sal-ammoniac, various shades of purple and red 
can be obtained from it. A good green stain is obtained 
from broom corn. 

Stain is usually applied with a brush, sponge or 
cloth, and on surfaced work, where the grain of the 
wood is to show, the excess is wiped off with a cloth in a 
few minutes after the application. 

After apiece of wood has been stained, it can be 
given one or more coats of white shellac, smoothed with 
fine sandpaper and varnished. Varnish is a viscid 
liquid, consisting of a solution of resinous matter in oil 
or a volatile liquid laid on work to give it a smooth hard 
surface with a gloss. 

Manufacturers claim that varnish should be used 
just as it is sold. While it is true that it is a mistake to 
add anything to the finer grade of varnish, the poorer 
qualities are often too thick to work freely without 
diluting. If it is necessary, add turpentine until the 
varnish spreads freely with a brush. After varnishing, 
let it stand for at least 24 hours, by which time the coat 
will he hard. A coat of varnish over one that is not 
-hard will often result in which will necessitate 

scraping the work and recommencing the job from the 
beginning. A good many have shellac for the first 
coat to fill the pores. 

To apply varnish properly requires a good deal of 
practice, and it is impossible to lay dowm rules that 
shall govern the process. The inexperienced almost 
invariably applies too much varnish and the result is it 
cracks. Where several coats are given, rub each down 
with fine sandpaper after it dries so as to give a 
smooth well filled surface for the next. 

Spirit varnishes consist of alcohol and a vegetable 
gum as gum sandarach, gum copal, gum mastic, or a 
combination of mixed gums, 



Alcohol and gum shellac also make a good spirit 
varnish. More quickly drying varnishes are said to he 
made of the gum cut with ether. 

Linseed oil is the principal oil used in the manufac¬ 
ture of oil varnish. This varnish has a tendency to 
settle in a more even layer after spreading, although it 
takes longer to dry. 

A wax polish proves quite satisfactory on many kinds 
of wood. The ingredients are bees wax and turpentine 
with more or less rosin added to harden the surface, but 
many do not add the rosin at all. A good way to pre¬ 
pare the wax is to melt the beeswax, and before it has 
time to cool, add the turpentine. Caution is necessary 
as both the wax and the turpentine are very volatile. 
As in the stain, the turpentine is merely the vehicle 
which enables the wax to be easily applied. In a thin 
condition, it may be laid on evenly over the work with 
a stiff brush or rag. After the wax has been spread 
the polish is obtained by friction, and the more it is 
rubbed, the brighter it will be. This final rubbing 
should be done with a hard, dry piece of canvas. 

For most good work, French polish is to be pre¬ 
ferred to all other finishes, as finer results can be 
obtained by it. It differs from varnish in that the 
resinous material is applied with a rubber (a hard pad 
of cloth) instead of with a brush. To become a good 
polisher, skill and practice are necessary as well as 
knowledge of material. 

Polish requires that the pores of the wood be 
properly filled in order to get the smooth surface, fillers 
are used much the same as for varnish. After the fillers 
have thoroughly hardened, the laying on of the polish, 
which is called “ bodying in” is begun. ^J'he way in 
which this is dome greatly affects the appearance and 
durability of the gloss. When the body is too thin the 
gloss soon fades on account of the material sinking into 
the wood, and when the body is too thick it gives the 
finish the, appearance of varnish. 

The rubber is made of long strips of cloth rolled 
tightljr and bound with a string or rubber band j this is 



put into a double thickness of cloth, linen preferable, 
the ends of which are gathered up and tied. This form 
of a rubber is not very useful for moulding purpose. 
Old rubbers, if well taken care of, are better than new 
ones. They should be kept in an air-tight receptacle. 

The process of applying the polish is somewhat as 
follows:—The wad is moistened with the polish and 
then covered with a cloth which is brought over the 
end smoothly, then rubbed briskly across the grain to let 
the surface fill, after which the work is gone over with 
a series of circular movements, applying a moderate 
pressure, increasing a little as the rubber dries. In 
order that the rubber may pass smoothly over the 
work, a drop of raw linseed oil is occasionally added to 
the face of the rubber. As the rubber dries, more polish 
is added as in the first instance. A little polish will go 
a long way, and at no time should there be anything 
like a flow from the rubber. The first bodying w should 
be continued until the wood will absorb no more, after 
which the rubber mark will still show but gradually 
disappear in the finish. The final operation in Prencli 
polishing by which the gloss is put on to the body pre¬ 
viously applied is kuown as spiriting off and ic removes 
all kinds of marks. This process partakes very much 
of the nature of bodying in. It consists in washing 
the bodied surface with alcohol. The surface is 
gradually reduced to a fine gloss with all blemishes 
removed. 

To make a good polish, take about six ounces of 
shellac and add one pint of wood alcohol; great exact¬ 
ness in proportion is not necessary. Shellac dissolves 
gradually and the process is hastened by shaking, but 
heat is not necessary. White polish is made with 
bleached shellac, common polish with orange shellac. 
Manufacturers of polish assert that in addition to 
shellac, certain gums improve the quality of the 
polish when properly used, but shellac is the pr iucipal 
ingredient in nearly all polishes. Gnm benzoin and 
alcohol make a very good polish, but it is not generally 
used .—Simaiim Forester. * 
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Meteorological Data—January—March 1926. 
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EXPORTS OF AGRICULTURAL AND FOEEST 
PRODUCTS. 


Below will be found a list of the Agricultural and 
Forest Products of tire Colony exported during tlie first 
quarter of 1926. 

Tlie corresponding figures for the same period dur¬ 
ing previous years and the average for the eight years pre¬ 
vious to that are added for convenience of comparison. 


Frodtid. Average 19 16-28 • 

192i.. 

1925. 

1926. 

Sugar, tons 

20,724 

12,800 

12,947 

20,489 

Rum, gallons 

936,760 

180,614 

801,355 

197,693 

Molasses, gallons ... 
Oattle-food (Molascuit) ) 

22,036 

81,394 

16,717 

170,124 

tons ) 

463 

176 

458 

266 

Cacao, cwts.. 

11 

None 

None 

None 

Citrate of Lime, cwts. 

20 

None 

None 

None 

Lime Juice, gals. ... 
Essential Oil of 

489 

None 

None 

None 

Limes gals. ... 

25 

None 

None 

None 

Coconuts, tho usands 

813 

531 

305. 

293 

Coconut Oil, gals. ... 

6,062 

7,438 

6,608 

9,019 

Copra, cwts. ... 

620 

5,237 

4,159 

16,169 

Coffee, cwts. 

1,898 

2,290 

1,779 

4,882 

Kola-nuts, cwts. 

1 

None 

None 

Note 

Rice, tons 

3,351 

1,239 

2,324 

1,534 

Ricemeal, tons 

14 

None 

None 

None 

Cattle, head 

103 

81 

283 

11 

Hides, No. 

1,329 

2,501 

3,119 

2,553 

Pigs, No. ' ... 

88 

122 

361 

122 

Sheep, head 

6 

1 

None 

None 

Halata,'cwts. ... 

2,252 

3,670 

2,887 

3,902 

Charcoal, bags 
Firewood, Wallaba, j 
etc., ions ) 

12,133 

10,486 

7,981 

7,636 

2,029 

1,996 

1,901 

1,792 

Gums, lbs. ... 

1,476 

None 

None 

866 

Lumber, ft 

49,206 

62,785 

18,695 

95,26] 

Railway sleepers, No- 

3,625 

4,790 

20,613 

3,425 

Rubber, cwts. ... 

35 

3 

None 

74 

Shingles, thousands 

448 

157 

299 

370 

Timber, cub. ft. 

28,170 

48,204 

49,604 

71,922 
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ATTENDANCES AT THE DISTRICT GARDENS 


Year. 

Bourda. 

Belfield, E. Coast. 

Stanleytown, 

New Amsterdam. 

Suddie, Essequibo. 

to 

E 

< 

s 

Q 

Houston, E. Bank. 

C3 

CO 

. C 

4) 

$ 

Total Attendances, 

1912 ... 

.5,514 

4,395 

3,302 

2,100 

' 2,544 

2,156 

' 1,718 

21.729 

1913 ... 

5.156 

4,535 

2.519 

3,399 

2,568 

1,836 

1,319 

21,332 

1914 

4,243 

3,869 

2,443 

3,025 

1,791 

1,653 

1,533 

18,577 

1915 

1,123 

1,006 

769 

59 

503 

339 

401 

4,209 

1916 ... 

4,705 

1,161 

1,510 

225 

623 

2,251 

1,297 

12,026 

1917 ... 

4,991 

! 2,820 

1,366 

3.297 

1,186 

2,564 

1,663 

17,086 

1918 ... 

4,834 

3,081 

1,653 

2,671 

2,162 

2.790 

2,067 

19,258 

1919 ... 

4,769 

2.425 

1,582 

2,798 

1,851 

2,480 

1,556 

17,461 

1920 ... 

6,285 

2.312 

1,665 

2.525 

2,532 

3,228 

2,148 

20,695 

1921 ...( 

5,67! 

1,968 

1,642 

2,629 

1,949 

2.539 

1.610 

18,008 

1922 

3.5571 

1.841 

1.105 

1,593 

1,525 

1,522 

1,397 

12,950 

1923 

4,038 

2,780 

1,595 

1,934 

1,953 

2,137 

1,951 

16,388 

1924 

4,123 

2,827 

1,103 

1,789 

1,678 

2.146 

1.664 1 

5,330 

1925 

3,317 

2,755 

1,580 

1,819 

470 

1,663, 

1,597 1 

3,201 
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THE PROPOSED GOVER^^MEXT FRUIT, YEGE^ 
TABLES AND PRODUCTS DEPOT. 


Ill our January i.^sue we .strongly advocated the 
establishment of an Agricultural Loan Bank as a means 
of encouraging our farmers to extend their culti^’^ation of 
fruit and Yegetaliles, and so ovei’come the existing shortage 
of these commodities. A^ssuming that this is primarily 
an agricultural colony, it is a grave reflection that 
we are to a large extent dependent upon our neighbours 
for fruit and ground pro\dsions ; but it must be taken 
into consideration that our farmers have lieeii greatly 
Ivtimpered and discouraged in tlie past liy circumstances 
over which tl)e>' liad no control, such as droughts and 
floods/and in smaller measure, by attacks of plant pests 
and diseases. However, e\"en with improved drainage, 
and tlie assistance given by the Department of Science and 
Agriciiltiire in tlie teaching of modern methods of culti- 
Mitioii, the di.strihution of plants and seeds, and the 
cxmtrol of ]>ests and diseases, the fact remains that our 
farmers have lieen severely liandicapped by lack of knowl¬ 
edge of marketing their produce, and hence in not receiv¬ 
ing tlie full mone;^' value for their crops. We have ascer¬ 
tained that potatoes can be landed here more cheaply by 
schooners ti'ading liptween Barbados and British Guiana 
than they can be pro<Iuced and sold in tlie Georgetown 
Municipal Markets when grown by the local farmers. 
Thisdieing the ease, it is.'evidei t tlmt' .foth 'tninsport diffi- 
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cultles and the absence o£ any organization liukiug up 
the small farmer with the consumer, are acting detri¬ 
mentally against tlie farmer’s interests. It is a fact which 
cannot be gainsaid, that such crops as plantains, ground 
provisions, kitchen garden produce,- etc., pass through 
various hands before hnally reaching the consumer, with 
the result that the latter has to paj’' the middleman’s 
profit, the farmer does not benefit, and the middleman 
ekes out a parasitical existence at the expense of all 
concerned. Again it is rvell kirown that farmers have to 
sufEer much inconvenience before they can dispose of their 
crops: some have to travel great distances with their 
produce with the object of selling it nith advantage. In 
manj' instances this is not achieved, and the farmer re¬ 
turns home, out of pocket, and considerably disheartened. 

The proposal establishment of a Fruit, Vegetable and 
Products Depbt in Georgetown is a step in the right 
diration, and when startal, farmers and other.s should do 
their utmost to make it a suaess. There is no reason 
why such an agency should clash witli the legitimate 
commission agent. Indeed, the Government Depot, it is 
hot>ed, will act as a stimulijs to greater production and a 
larger volume of trade, whiclr, in time, may lead to certain 
products being found on our export list, which at present 
are conspicuous by their absence. The main idea is fi) 
supply a ready and perfectly relialde market for the small 
farmer and to link up the Geoi'getown consumer with the 
gTOwev. Vueh fruit goes to waste in our country districts 
—oranges, pineapples, bananas and such like croi)s. As 
Mr. Charles Shankland .states, .small trial shi])iueuts of these 
and other products might yield reiilly valuable information 
as to “ the quality of the goods shipped transport arrange¬ 
ments, packing, demand, selling values, markets etc.” Any 
such information gained coukl be handed over to agents, 
who, by private enterprise, might create a valuable export 
tmde. The Depot can also do good work in the distribu¬ 
tion of useful^ pamphlets, thus assisting'in the education of 
the farmer. Seeds and economic plants might also be sold 
to them nfith advantage. 
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ElseAvliere we publish a letter from a corresponrlent pro¬ 
posing the establishment of "Boys’ and Girls" Cdubs” in the 
Colony. This appears to us a matter for the managers of the 
primary schools to deal with, but the success of these elul)s 
in other parts of the world should be, in itself, a recom¬ 
mendation for their tidal here. The Depot should be the 
legitimate medium for the disposal of the products from 
these clubs, which would derive all the benefits we have 
mentioned as likely to accrue to the farmers who 
partronize it. 


PEEYENTION OF MOULD IN RUBBER, 


Experiments conducted by the Scientific Officers of 
the Rubber Growers Association have shown that parani- 
trophenol is very effective as a mould preventive in slieet 
rubber, and has no deleterious action on the rubber. Re¬ 
commendation for its use are given in the Bull JRubber 
Growers' Association, (1925, 7, 560). Pamnitroidienol 
may be applied either by soaking freshly rolled sheet in the 
solution or it may be dissoR-ed in the acid used for coagula¬ 
tion. For crepe rubber, the latter method is more suitid)le. 

The material is not readily soluble in ivater, and plenty 
of time must be allowed for it to dissolve. After standing, 
the clear liquor is poured off and care must be hdcen to pre¬ 
vent any imdissolved particles getting into the latex, as 
dark-coloured specks will restilt. For this reason the soak¬ 
ing i>r<x:*ess is safer to use. A 0.1 per cent, solution 
(approximately oz. to 20 gallons of water) is recom¬ 
mended for soaking, the rubber being immersed in it for half 
an hour {loc. oit., 1926, S, 40); soaking for three hours, 
the pei'iod originally adoi)ted, is not necessary. In the 
coagulating process 1^ oz. of paranitrophenol are 
dissolved in 10 gallons of water to which 5 oz. of acetic 
acid have !)een added, and the mixture is used to coagulate 
30 gallons of latex standardised at if lb. per gallon dry 
rubber content. The material must not be clissolved in 
the water used for diluting the.iatex. 
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irEETTXO OF THE BOAKD OF AORTOULTUHE 


A Meeting- of tlie Boaixl o£ Agriculttire was lield 
in the Court of Policy Hall Public Buildings on Wednes¬ 
day, the 2Gtli May, 192(1, at 2.30 i>.m. The following 
were present:—M". Francis Esq., F. I. 0., (Acting 
Director of Science and Agricnlture), Chairman ; S. H, 
Bayley, Esq. ; L. D. Cleare, Jr. Esq., F.FIS. (Oovern- 
ment Economic Biologist) ; Dr. C. L. M^hittles, B.A., 
Superintendent, British Guiana Sugar Planters Experiment 
Sbitions ; (d. E. Anderson, Esq., representatire, Royal 
Agricultural and Commercial Society; The Hon. J. J. Da 
Silva, E. M. "Walcott, Esq., F.R., H. L. Humphrys, Esq., 
Thomas Earle, Estp, Captain El. Beckett, F.L.S., H. A. 
Britton, Esq., President, The British Guiana Farmers’ 
('onference ; Dr. F. Wills, C. R, 'Williams, Esq., with 
E. Al. Peterkin, Elsq., Secretary. 

The Chairman repcn-fal the receipt of a letter from 
the Pri\'ate Secretary, stating that His Elxcellency tlie 
(dovernor dul not iiropose to preside at the meeting. 

The uilnutes of the ]>revious meeting held on the 
2()th. of l'el>ruar>', 192(1, ha\ ing l)een clrcnlated to tlie 
ineml)ers of the Board and having received tlieir approvid, 
were on the m(.ition of Mr. S. H. Bayley, seconded l>y 
Air. H. L. Humphrys, taken as read aiifl confirmed. 

The <leath of Mr. A. S. Alilne, AI. R. C. S., late 
Go\-ermnent X’eterinary Sin-geon, on the lltli. .Mareli, 
192(), was reported. Air. HV A. Britton nioved, seconded 
by Dr. F. AVills, that the Board’s regi*et at tlie death 
of Air. Alilne he recorded, and that the Secretar^' he 
instrncted to write a letter of condolence to his widoAV, 
This was Ciirried unanimously. 

The Chairman reimrted 

The resumption of duty by Air. Thomas Earle on 
the 22nd. of April. 

Leave of absence granted to Air. AA. AI. B. Shields. 

Appointment of Air. AA. Alearns as a Co-optative 
memW of the A eterinary Committee. 
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Tlie Chairman rei^orted tlie affiliation of tlie folknr- 
ing‘Associations — 

The Mahaicony Fanners’ Associatioin 
The No. 1. kaiial Farming Assoeiatioin 
The Stanleytowii AgTiciiltiiral Society. 

Tlie No. 2 Canal Polder Farming iissociatioin 
The County or Essequiho Agricultural Associatioii. 

Mr. Britton opposed the affiliation of tlie Mahaicony 
Farmers’ Association on the ground that the Association 
had not coinplied with .Section 9 of the Regulations 
governing the affiliation ** of District Agricultural and 
Farming x4ssociations, v'hich provided that apiilications for 
affiliation must be made through tlie Secretary of the 
British Guiana Farmers’ Conference. 

After some discussion it was proposed by the Hon. 
J. J. Da Silva, seconded by Mr. Beckett, that the applica¬ 
tion be. I’eturned to the Association with instnictipiis that 
it be sent through the proper cbaimeL 

A further outbre^xk of Anthrax at Pin. Providence, 
East Bank, Demerara, on the 20th. April, 1926, was 
rei>orted. The Chairman informed the Board that the 
outbreak had been stampe(l out in a very sliort time and 
tlie {juarantine subseqiieiitly lifted. Mr. Britton said lie 
thonglit that as the animals had <lied after having lieen 
inoculated, the mMxers thereof sliould he compensated. 

Tlie (Tiaiianan rei>orted tliat Government had 
informed him tiiat the Executive Committee had advised 
that in view of the present financial position and the absence 
of a pernianent Government ATterinary Surgeon, the 
jiroposal of the Board as to the importation of certain Lii'e 
Stock (luring 1926, for v'hieh an excess of $2,245 on the 
vote was re<piired, be allowed to stand over. 

The Chairman reported that the Veterinary Com¬ 
mittee at their meeting held on the 25th. March, 1926, 
had decided that it was not desirable that Section 36 of 
Ordinance 5 of 1920 should be amended, but that they 
should impress upon the Director of Science and Agriciil- 
ture the importance and necesssity of exercising great 
caution,' as to what - persons, were^ 'authmised to; inoculate 
and brand animals dmmiguui o'litbreak of' Anthrax. ' 
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The Chairman reported that the Agricultural Exhibi' 
rious C^ornmittee liad decided on ]\Ir. Britton’s motions, 
forwiirded to them, as under:— 

Motion .—That the time is opportune for practical 
steps to be taken for Grading of Local Products for 
Exporuition. 

Decision .—That the object was very desirable but 
that the present was not an opportune moment for 
enbarking thereon. 

Motion.—Thiit a committee be appointed to inquh'e, 
into the necessity, and report upon the advisability, of. the 
establishment of a government aided Vegetable Products 
Factory. 

Mecisipn .—That the present financial condition of 
the Colony precluded any such step being taken. 

The following were laid on the table for general 
information :— 

Memorandum l)y Mr. Francis on the report of the 
Joint Committees of the Sugar Planters’ Association, the 
Chamber of Commerce, and the British Guiana Farmers 
Conference, on an Export Fruit Industry. On the motion 
of Mr. Britton, seconded by Mr. G. E.. Anderson, it was 
(leeided tliat this I'eport should be circulated to the 
meml>ervS. 

Reply from Lady Harrison to tlie letter of condolence 
from the Board. 

Reply from Mrs. Gainfort to the letter of condolence 
from the Board. 

Letta* of thanks from R. Ward, Esq., M. B. E., re his 
apix)intment as an Honorary member of the Board of 
Agriculture. 

Gen.sus of Agricultural Industries for 1925. 

Journal, Board of Agriculture, Afolume XIX Xo. 2. 

Return of acreages under Sugar Cane, and yields, 
for 1925. 

Annual Depai'tmental Report for 1925. 

Annual Meteorological Report for 1925. 

The B«u'd discussed the question of Live Stock to be 
imported during 1926. 
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The Chaii'inan explained that the amount on the 
Annual Estimates was $1,200. 

Mr. S. H. Bayley proposed, seconded Mr. H. A. 
Britton that an amount not exceeding $400 be expended 
on poultry, and that tl>e expenditure of the remainder be 
left to the Live Stock Committee. Tin’s was unanimously 
carried. 

Tlie advisalhlity of holding Agricukural Sliows this 
year, on accoimt of the effects of the prolonged di’ought 
was next considet'ed. 

The Chairman mentioned that the Secretary' of tlie 
Berbice Association had Avritten asking that the County 
bhow for Berbice, wliich was fixed for September, 1926, 
be held in Marcli, 1927. 

Mr. Britton said that the next .\'ear was the year for 
the County Show for Deraerai-a. 

Mr. Bayley tlwmght that as a result of the drought, 
there Avould be nothing to exhibit, and sugge.sted that they 
might saA'e the money. 

Mr. Mhilcott .suggested that what niight be done to 
meet the altered position, Avould be for the Board to decide 
that the Berbice and the other two County Shows be 
po.jtponed for twelve months. Berbice could have theirs 
in 1927, and Demerara in 1928. 

Mes.srs. Beckett, Da Sih’^a, Britton and Dr. Wills were 
ill favour of holding Shows this y’ear. ' 

It AV'a.s eventually decided that tins be left to the 
Agricultural Exhibitions Committee to decide. 

The following questions and motions by Mr. H. A. 
Britton, President, British Clniana Farmers’ Conference,’ 
AA'ere dealt Avith :— 

Question 1:—Whether or not the Board will recom¬ 
mend to Government the necessity for the introduction of 
a Bill for the Inspection of Local Produce intended for ex¬ 
portation along the lines of the Dominica Exportation of 
Fruit Or,dinance, 1926 ? 

Question 2 ••—-What indltstries not affected by drought 
and flood AA'ill the Department of Science and Agriculture 
recommend, for tlie inhabitants of the Colony to embark 
upon ? 
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Qaestion :—3 :—Wlietlier or not tlie Departmciit of 
Science and Agriciiiture has carried out : if not, will it 
carry out experiments with a view of ascertaining tlie best 
variety reriuire*! for the production of Black lobacco ? 

After some discussion Mr. Britton decided to leave 
these over. 

Question 4 :—W'hetlier or not a eop,\' of the. rei)ort on 
the (;an,je District by the then tTOverniuent Botanist, Mi'. 
A. M". Biirtlect, who was accompanied by Mr. King, is 
a\'ailal)le : if-so. I ask that it lie hiid on tlie table prior to 
ijultlication in tlie -lournal of the Board ? 

Answer :—Tlie Secretary reiilied that tii) to tlie pre¬ 
sent, he had lieen nnalile to find satne. 

Question 5 :—Has the reiiort of the Committee with 
respect to the estalilishinent of Agricultural Stations for 
the trial cultivations of Bananas, Citrus Fruits and other 
Economic Products suitaitle for exportation and approved 
by thi.s Board been forwarded to the Grovernment; if so, 
what practical steps have lieen taken by the Acting Direc¬ 
tor of Science and Agriculture for the establishment of the 
first station ? 

Answer Yes, it has been submitted to Goverament. 

Question 6 M"hat steps, if any. liavp been taken to 
get G-overmneut to place at the Disposal of tlie Director of 
Science and AgTiculture a sum of uioney, to lie used liy 
the Director in consultation with the Director of Co-oiiera- 
tive Credit Banks, to assist small farmers to again make a 
start after the drought?; 

Answer :—The Chairman informed Iiim tliat this was 
a subject with which the Drought Committeewere dealiug' 

Motion 1 :-—Thiit regular quarterly meetings of the 
Board of Agriculture be held on the third Tuesday in the 
months of iTanuuiw, ripril, July aiwh October. 

The Chairman exiikined that at a Oeneral Meeting held 
on die ord. February, 102”), the President, Sir Graeme 
Thomson fixed tlie months of January, May and Septem¬ 
ber for general meetings to be lield, and that it vyas not 
practiaible ti) fix any (lefinitc day in each month. 

w, Mr, Brirton withdrew his motion. 

'"X . " ',■■■■ ' , , ■ ■ ' ■ ■ , ■ ■ ', ■ :", 

X ^ ^ ;w:: \ ^ 



Motion 2 :—That ^<te,p>s be taken for the e^^taWisIi-' 
ment of a Stock Farm within easy reach of Geoi'getowii. 

Tile (Tiairman iDfonned tlieiii that this t>ois under 
coiiskleratioii, l)at it \N'as agreed that he slKtiiid appoint a 
CoiniJiittee to dejil with and report on it. 

The Cliairiiian suggested tliat a date be fixed for the 
i.iisi>eetioii of the Botanic (hirdens. but the inenibers 
suggested tliat lie fix a date and notify thein of same. 

On the motion of the CTairnian secimded Ivy Mr. E. 
]\f. Walcott, tlie ander-noted Order under Section 2H 
of tlie liniirocement of Breed and Prex'ention of ( Vintagious 
Diseases (Animals) Ordinanee. 1 was unaiuinonsly 
contiimed :— 

Date of Order, Area Declared Disfase, 

21st. April, At Flu. ProYideiice, East 

1926, Bank, Demeraiu, bounded on 

the North by the side-line 
opposiieHead Overseer’s Anthrax, 
house, on the South by No. 

3 Canal, on the East by the 
Public Road, and di the West 
by the Denierara River. 

On the motion of the Chairman seconded l>y ilr. E. 
AI. AMalcotty the aliove-iioted Order under Section id-} of 
tlie Imt>rovement of breed aii<I Pre\’^eiitioii of Contagious 
Diseases (Animals) Ordinance, 1920, was then unaiiiinously 
revoked. 

The Chiiirman then udjoumed the meeting to a date 
in September to be fixed later. 





1^0 

Ageicultubal Census Eetuens. 


Under 

COMPAEAl’lVE SUMMARY. 

imrmH aches. 



1922 

1923 

1924 

1925 

Sugar-cane (un¬ 





der cultivation) 

60,761 

55,130 

57,200 

57,500 

Sugar-cane 





(reaped) 

56,545 

50,510 

51,355 

55,676 

Rice (under 





cultivation) ... 

49,070 

34,965 

29,406 

29,333 

Rice (reaped)... 

60,460 

38,715 

40,272 

39,890 

Coconuts 

26,600 

22,970 

25,188 

29,979 

Cacao 

1,370 

1,903 

1,900 

1,918 

Coffee 

4,240 

4,096 

6,685 

6,243 

Rubber 

2,330 

2,080 

1,655 

2,200 

Limes 

660 

800 

7i0 

655 

Provision Crops 

11,370 

11,924 

14,443 

11,715 



CBOPS. 


Sugar, tons ... 

101,128 

90,758 

91,782 

107,580 

Rice, bags of 





140 lbs. ■ ... 

545,360 

532,400 

673,610 

614,451 

Coconuts, Thous* 





ands * ... 

22,352 

15,923 

12,303 

17,617 

Beitish Guiaea. 


LIVE 

STOCK. 


Horses ... 

2,710 

1,610 

1,796 

1,776 

Asses ... 

Mules 

6,170 

1,750 

5,450 

1,840 

6,176 

2,300 

7,673 

2,245 

Horned Cattle 

111,900 

102,170 

113,315 

134 629 

Buffaloes 

190 

264 

176 

282' 

Sheep 

16,980 

16,355 

16,185 

24,399 

Goats... ... 

8,300 

7,965 

9,792 

13 650 

Swine 

12,310 

11,864 

12,889 

15,560 


* Reliable returns not available. 
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THE PRINCIPAL VAKIETIES OF SUGAR CANE IN BRITISH 
GUIANA UNDER OULTITATION DURING 1924, 1925, 1926, 


Bu the Direetor of and AgrumWurc and the Sec'f'etn^'V of the British Guiana 

Stigar Planters Experiment Stations Committee, 

AREAS IX^BRITISH ACRES. 


Viiriety, 


1924. 

1925. 

1926. 

Increase or Decrease 
on 1925. 



ac res. 

ac res. 

acres. 

Increase. 

Decrease. 

D. 625. 


37,108 

37,413 

39,193 

1,780 


Bourbon. 

D. 625 mixed ^ 


391 

323 

362 

39 


with Bourbon & J 
other see<ilings.J 

> ! 

7,126 

9,201 

8,300 


901 

D. 145. 


3,496 

2,649 

2,854 

205 


D. 118. 


1,656 

1,576 

1,891 

315 


R.P. 8. 


498 

461 1 

285 


176 

B.H, 10 (12) 


295 

190 

226 

36 


B. 208. 


625 

403 

204 


199 

Diamond 37. 


363 

316 

154 


162 

P.L. 2. 


79 

103 

139 

36 


D. 109. 


125 

127 

116 


11 

D. 419. 


102 

1 84 

70 


14 

Ba 6032. 


138 

89 

56 


" 33', 

D. 179. 


52 1 

46 

46 



D. 167. 


37 

51 

37 


;i4'' 

Diamond 10. 



5 

34 

29 


Diamond 581. 


85 

55 

29 


26 

G. Transparent. 
Small areas under 


38 

29 

16 


13 

other varieties 
Ar areas under 
varieties unenu¬ 
merated. 

• 

504 

i . ■ 

( 

1 

I -269 

88 



Total Estates’' 


! 

! 





Canes. 


52,718 

53,390 

54,100 

710 


Total Farmers’ 


j 





Canes, 


2,412 

3,800- 

3,400’^ 


j ■ " 

, Totals. 

I 55,130 

57,190 

57,500 




*Area§ at FIu^. Anm Regina Hope transfer*redi Faiwers* Cane?.* 
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Tlie following table indicates the relative distribution of 
the various kinds of cane during the crops of 1931, to 
1926 inclusive. 


For Crops of 


ARIETY. 

1921. 

1922. 

1923. 

1924. 

1925. 

1926. 

D. 625. 

56‘5 

59*4 

65*4 

70-4 

70.1 

'■ ,72.5 

Bourbon 

3-5 

2*5 

2-7 

0*7 

0-6 

0.6 

D. 625 mixed 







with Bourbon 







and other 







Seedlings. 

13-9 

15*2 

11.5 

13*5 

■17*2 

15.5 

B. 145. 

7.5 

7‘3 

7*1 

6*6 

4-9 

5.2 

D. 118. 

4.8 

4-1 

3*6 

3*1 

2*9 

3.5 

Providence 8* 

1-6 

1*3 

1.5 

1*0 

0-9 

0.5 

B. 208. 

3-4 

3*0 

2.0 

^ 1.2 

0-8 

! 0.4 

Diamond 37, 

0‘2 

0.3 

0-6 

0*7 

0*6 

' 0.3 

B.H. 10 (12) 

; 0-2 

0.3 

0*4 

0*6 

0*3 

0.4 

D. 109. 

0-5 

0*5 

0*3 

0*2 

0.2 


Diamond 185. 

1-3 

1*0 

0*9 

0*3 

_ 


Ba 6032. 

0-3 

0.4 

0*5 

0-3 



D. 419, 

2-7 

1*6 

1*1 

0-2 

„ 


Other Varieties 







unenumerated. 

3-6 

3*1 

2*4 

1-2 

1*5 

l.:l .. 


100.0 

100*0 

100*0 

100*0 

100.0 

100.0 


From the returns supplied by the Sugar Plantations, 
the distribution of the various sugar canes in cultivation 
for the crops of 1921 to 1926 inclusive, according to their 

m as 


Yaeiety, 

1921 

1922 

1923 

1924 

1925 

1926 

'B 0 urb#n and other old 







Varieties. 

8*8 

8’2 

9*2 

4*8 

5*1 

5.0 

Java. 

1*1 

0*4 

0*1 

0*1 

0*1 

, 

Barbados. 

4-4 

4-1 

3*2 

2*2 

1*4 

10 

British Goiana :— 
Pins. Di,amo'nd & 





« ", 


Providence. 

3*3 

3*5 

3*7 

2*6 

■ 2*2 

■, 1.2 
92.8 

Botanie Gardens. 

82.4 

83*8 

83*8 

90*3 

91*2 


100-0 

; lOO'O 

1 o 
! <6 

o 

100*0 

100*0 

lOO.O 
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The average yields in tons of commercial sugar pei 
acre of the principal varieties under cultivation for the 
crops of 1925, as deduced from the returns supplied by tbe 
Managers of the Sugar Plantations, were as follows j— 


Crops of 192c ^ 



B. H. 10 (12), 

D 

118, 

P. 

m.c 

Yields. 

Acreage. 

Tieldg. 

Acreage. 

Yields. 

Acreage. 

Mean of all piantationa 

2-63 

122 

2*55 

1,086 

2-49 

109 

Maximum reported ,,, 

3-06 

53 

3’11 

89 1 

3^90 

21 

Minimum reported 

2*02 

65 ! 

I 

1 

1*96 

94 1 

1’46 

i 

49 



D 145. 

<> 

37. 

D109. 

Yields. 

Acreage. 

Yields. 

Acreage. 

Yields. 

' 

Acreage. 

Mean of all plantations 

2-58 

2,342 

2‘34 

282 1 

2*25 

86 

Maximum reported ,,J 

2-80 

5 

2'42 ; 

263 

3-40 

40 

Minimum reported 

1-94 

24 

j 1 

2*2T 

19 

1-44 

! 

' * 



Bourbon. 

1 D 625. 

1 

Ba. 6032. 

Yields. 

I Acreage. 

I i 

i Yields, j 

1 . ...J 

f 

Acreage, 

Yields. 

j Acreage. 

Mean of all plantations 

2-25 

43 ■■ 

1 

2-22 

27,971 

2-12 ■! 

1 20 

Maximum reported ... 

! 2-68 

6 ! 

1 

2-98 

2,824 

5*18 1 


Minimum reported 

j 1-71 ■ 



; „ 208, 

i, , 

MQ \ 

'19:' 







1 

Mixed, j 

^ j 

B 208. i 

1 Green Trans- 
p arent« 

i Yields. 

j 

i Acreage. 

Yields, i 

Aci'cage.; 

1 

Yield-^. 1 

Acreage. 

Mean of all plantations 

2-10 

7,438 

l-y5 

376 ’ 

1*88 

32 

Maximum reportd 

2‘92 j 

42 

2*32 

133 1 

2*00 

7 

Minimum reported 

0-70 

352 

1*57 

215'” 

1*76 

• 25 


Many of the smaller plantations, owing to the scant labour 
supply, were not in a position to keep up their cultivations as 
they otherwise would have done, as a result of which their crops 
were short, It is desirable to record separately the results supplied 
by the Managers of the larger and hence more favourably situated 
plantations. The results were as follows:—- 



BH 10(12) 

D 118 I 

1 D 419 


Yields 

Acreage 

Yields 

Acreage 

Yields 

Acreage 

Mean, larger } 

plantations only J 
Maximum reported 
Minimum reported 

2*65 

3*06 
2*02 : 

168 

53 

65 

1 

I 

2*65 1 

3,11 
1*96 i 

i 

1,056 

89 

94 

1 

! 

2-49 

3*90 1 
1*46 1 

109 

21 

49 



1)625 

D 100 

I) 145 

Yields 

Acreage 

Yields 

Acreage 

'Yields 

AcrC'age: 

Mean, larger ] 

plantations only J 
Alaximum reported 
Minimum"' reported' ■ 

2.40 

. 

"2*98 
:2-00' ^ 

■ 

25,245 

2,824. 
912 1 

_- ■ • 1 

2*40 

3*40 

1.44 

80 

. 40 

8 . 

2*3,8 

2*80 

i L94 1 

!' ■ 

2,342 

5 

■24 



; Mixed. 

i' , : ■ ' ■ . 

<> 

37 

j Bourbon. 

""'V/ ,,: ' 

Yields 

Acreage 

Yields 

Acreage 

;Yieids 

Acreage 

Mean, larger \ 

plantations onlyj 

2*38 

4,231 

2*34 ':; 

,,,282' 

'' 2:*25 

43' 

Maximum, reported 

2*92 

■■ '42.''' 

' ''"2*42 

263 

i: '2*69 '1 

■: '6, 

Minimum reported 

1*90 

43 

2-2T 

ir 

' '1-71,' j 
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The results of large scale field-trials with other 
varieties on the sugar plantations are shown iii the 
following table :— 


; Varieties. i 

Acreage. 1 

Yield. 

D, 433. 1 

7 

2.92 

D. 108. 

16 

2.89 

R. P. al. 

18 

2.85 

D. 747 ■ i 

5 

o 

■on 

00 

438 

2.73' ■ 

D. 167. 

CO 

2.54 

DiamoBcl 185. 

4 

; , . ,,, 2.54 

Diauiond, 581. 

51 

i ■ / 2.42 • 

! 

R. P. 20. 

27 

2.40 

D. 199. 

23 

!' ■„ 2.33 
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RETIREMENT OF MR. K. WARD, M.B.E, 

SUPERINTENDENT OF BOTANIC GARDENS AND 
AGRICULTURAL STATIONS. 


By Edgar Beckett. 

With the retirement of Robert Ward, M.B.E., from 
the Service of this Colony, we have lost a Botanist whose 
severe modesty has, perhaps, caused many to lose sight of 
the great work he did for the Herbarium of this Colony. 

Mr. AUard has been so hmg associated n ith tlie 
Botanic (Tardens that one can hardly visrialise him in any 
other connexion. Born in Perthshire, Scotland, on 2.Srd 
.Al>rih 18(50, he seined his apprenticeship in the Dimkeld 
Gardens, the property of the Dowager Duchess of Athol. 
When his journe^-manship terminated, he entered die 
service of Dickson and (^'ompany. of Edinburgh, one of tlie 
principal Nurserymen in Scotland. He spent three strenu¬ 
ous years at Dickson’s, where he learnt all the practical 
work of gardening, including the skilled arts of this pro¬ 
fession. 

He was still, however, determined to carry on his 
studies in Botany, and for this pui'ixise, he entered the 
world-famed Gardens at Kew. Here he did excellent 
work, becoming the head of one of the Departments, and 
having under him, men ivho have since become famous in 
the Botanical World. He spent three and a lialf years at 
Kew, and early in 1886 came to British Guiana to take 
charge of the Nurseries a The Botanic KStation. 

MTien he arrived in this Colony no one knew anything 
about propagation work, ixitting of plants, pruning and gen¬ 
eral garden work, with the exception of Mr. Jenman and Mr. 
Waby. Together with that well-known Botanist, the late 
George Samuel Jenman, F.L.S., the then Government 
Botanist, Mr. Ward set to work, and it was not very long 
liefore he tensformed the existing Nursery, ino some¬ 
thing that the Colony could be proud of. It must be 
remembered that, at that time, he had to teach the practi¬ 
cal work to everyone, since not one of the lalx)urers knew 
anything at all of Nursery work. He was an exjiovt at 



grafting and potting, and tlie raising of e^’ery kind of 
seedling: He found some of die East Indians apt pupils, 
and turned out several very skilled men. His capacity for 
down right physical hard work, we make bold to assert, 
has never been equalled by any man in this Colony, not 
excluding the great Sugar-King, William Russell. Tire¬ 
less himself, he was able, in some mysterious manner, to 
infuse energy into all the men under hhu. It was not 
long before his skill and ability gained recognition, and he 
was offered the post of Botanist in one of our West African 
Colonies. This he accepted, but when he saw how much 
his chief (Mr. Jenman) grieved at the idea of his leaving, 
with the great work they had started not completed, he 
afterwards declined the appointment. Kot long after 
this he was seconded to carry on mider Mr. Jenman and 
afterwards under Jenman and Professor Harrison, the 
important work of raising Seedling Sugar Canes—at whicli 
time he was paid by the Imperial Government. For this 
work, someAvhere alx>ut 1901, he was specially thanked by 
His Majesty’s then SecTetary of State for the Colonies. 

m ■ ■ ■ ■ 

When tlie new Department of Science and Agricul¬ 
ture was formed, Mr. Ward was drafted into this and con¬ 
tinued the work of raising Seedling Canes and assisting in 
the training of farmers and others, in priictical Agriculture. 
Without Mr. Ward’s help, we are very doubtful 
whether we should have seen these experiments carried to 
so successful an issue, as has been the case. If we are not 
mistaken, I) 625 might have been thrown out as useless 
(as was its sister I) 626), ^^'ere it not for his foresight. 

The amount of sheer, hard work he has put in, with 
respect to these experiments, is inconcewable ! He was 
ever ready to x>ut his Work first, and his Pay last. As 
long ago as 1888, Jenman writing about the work in the 
Herbarium in one of his annual Keports stated that, 
the classification has been completed by Mr. Ward, 
working on holidays aiKl in unofficial hom^^ „ We 
have known him, ^ that seemed good to 

himself, remain in the fields, day after day, from. 6.30 
a.m. to 9 pan .3 weighing canes by lamp-light, so as to 
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on with work which was iir<>'ent. Tlie extra pay for the 
men asnally came froiii his own pocket. This may have 
lieeri unwise, but it is cliaracteristic of lii-s ■\vliole life in the 
Colony. Uttei’ly uu.seltisli, devotoxl entirely to his work, 
and Tiiodest to a degree which l)orilered on being foolishly so, 
lie was the most lo^'al of officers. His dex’otion to Jeninan 
and Harrison had souu‘thing in it that was almost pathetic. 
His aesthetic taste iu fhovers and his knowledge' of tone- 
\’alue in colours, was most remarkable. There has nei er 
been anyone in this colony \vho so thoroughly imderstood 
the culture of the grape. Again out of his own pocket, he 
imported and eiiltii ated at the Tix})erimental Station, a 
numlier of the most delicate \’arieties of grape, teaching the 
pruning of the vines to anyone who c“ared to learn. He' 
grew most magnilicent Black Hamburg's and other superior 
\’arieties. witli splended success. Amongst Ids aiit pupils 
was the late Mr. D. Jacobs, who, for a numlier of years, 
cultivated grapes (piite succossfully at Buxton. East Coast, 
Demerara. 

To Sir Jolm Harri,son,'Mr. \Vard, wvas iiu'^duable. 
On all Sir joliu's trips into the Interior, Mr. Mhird 
nceoinpanied him. He also made severaT trips into the 
Interior in the interest of our locaT flora. He added 
materially to the collection of the very fine Herbarixim at the 
Botanic Hardens hei'e, and to Herbaria in tnany parts of the 
'World. It was he who obtained seed of the rare and interest¬ 
ing pilm Hyospatlip. elegans, at Eagle Mountain, Potaro. 
His knowledge of plant life was not confined to the 
practical side, though he ivill be I'emembered more e.special- 
ly in this connexion. He had, also, a somid scientific 
kno'wledge of Plant life—sounder than iminy suspected. 

Mr. Ward took a very gi-eat interest in the Agric- 
ultui^l and Live Stock Shows held in this Colony, and 
only those who were associated with him know the amount 
of absolutely unselfish service he gave, to make every 
Show a .success. It is of interest to note that, Mr. Ward, 
durhig all these active years of service, has had but one 
holiday of six months, mo^.of which was spent in a 
Hospital ill London, owing to a fracture of the arm, the 
result of a hill from his bicycle. 
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Mr. Wai‘(l will be assuredly a gl'eat loss to tlie Colony, 
blit, iievertlieless, the good w'ork he has done has already 
l:>orne fruit. He deserves all the happiness which a man in 
sound liealth and vigour should secure, after some forty 
years strenuous ivork in this Colony, in his lionoiired 
retirement from his duties. We trust that lie ivill still 
favour the Board of Agriculture (of winch lie has been 
appointeil an Honorary Member) -with his ad\iee froiii 
time to time. 

Recognition to workers often comes slowly, and where 
the modesty of a man is a marked feature, it may l)e years 
l^efore any appreciation is publicly expressed. It was not 
until quite recently that the distinction of Membership of 
The British Empire w'-as confeiTed upon Mr. WaixL 


To ]\Ir, Ward, Work, wltli a large capital, meant 
almost everything. Stern though lie w*as in connexion 
w’ith Work, his Charity, given to all, is w^ell-kiiown. In¬ 
deed Iiis kindness of heart ivas only equalled by liis 
greatness in Iiaving an honest purpose in Life. He recalls 
to us, that famous line in Horace's Odes t Justum et 
tenuQtm et fropositi mrum : 
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1 LOCAL INDUSTRY. 

By S. N. BkucEj m.v.d., Actin® Government Veter¬ 
inary Surgeon. 

High Feeding Value Of Gopraline. 

Copraline is the only cattle feed (patented) contain¬ 
ing the digestive virtues of the coconut kernel, coconut 
oil, and sugar cane, and is used ^^■ith the very best results 
in British Guiana by the Government Farms, Botanic Gar¬ 
den Station, Sugar Estates, and leading cattle owners, where 
there is plenty of convincing evidence concerning tlie 
value of Copraline as a truly efficient feed for producing 
the greatest flovr of milk, for prolonging the lactation 
period, and for keeping the animals in good condition. 

GREAT VALUE TO HORSES, MULES AND DONKEYS. 

It is interesting to know that it has been found of 
great value to horses, mules and donke 3 ’S. The Govern¬ 
ment Stud Farm, Mounted Police Horses, Municipal 
Stables, and most of the heavy draiught animals do par¬ 
ticularly well on this feed, especiallj' is this the case of 
animals transporting lumber on the wood gi'ants—per¬ 
haps the severest test of endurance for any animal. 

Thousands of bags of Copraline are exiiorted annuallv*, 
and highest testimonials have been received from leading 
British Authorities and Agi'icultural Colleges. 

This feed is highly concentrated, and it is well ^\■ortll 
while to brieflj’ describe its manufacture, and the ingredients 
from which it is prepared. 


MANU'FACTURE DESCRIBED. 

The value of the first ingredient molasses as a food 
has long been recognised, but nevertheless, it cannot be 
regarded as a complete food in itself, but is an excellent 
substance to mix in greater or lesser quantities with other 
nuttiment. It is free from the excessive saline matter 
which beet sugar taolasses contains, and from the objec¬ 
tionable smell and fla\W‘ of the latter. 
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This molasses is brought down from the Sugar 
Estates in punts,^ being put up in strong barrels or hogs¬ 
heads—which by the way, alwaj’s ha«e to be carefully 
coopered, as molasses has an unfortunate habit of fer¬ 
menting—After being emptied out in the boiling pans, 
the molasses is thoroughly concentrated, a density of 48*'’ 
Be being sought, and is then ready for mixing, and in this 
form will help fatten stock enonnously, by retison of the 
large amount of carbohydrates—SUGAR—which it con¬ 
tains. and the same cause leads it to be particularly suitalde 
for use where great muscular work is required. 

The next ingredient used megass. Is the cellular por¬ 
tion of the sugar cane itself, foruiecf of a number of 
minute cells, obtained from the coarse megass by disin¬ 
tegration and screening. A large portion of this 
substance is a digestible food in itself; it is likewise a 
powerful absorbent, and ix)ssess the property of imbibing 
four times its own weight of molasses. This fact, how¬ 
ever, is not altogether surprising, when it is remembered 
that the cells of which this honey-combed ingredient is 
chiefly formed, originally held about eight times their 
weight of cane juice. 

This fine megass usually contains somewhere around 
25 per cent, of water and every care has to be exercised in 
drying. The apparatus—-a very elaborate and expensive 
one—consists of a revolving drum fitted with a series of 
internal circumferential divisions placed within a large 
brick compartment, where hot air passes and heats the 
drum. As the latter revolves, the fine megass continu¬ 
ously falls in showers from the top to the Ixittom ; and 
under the influence of this applied heat, gives up its 
contained moistui’e and is ready for mixing. 

The tliii'd, and most important ingredient of Copra¬ 
line, is obtained from the coconut in two forms 

(l) The flesh after the kernels have been broken, 
desiccated through the mills, pressed and dried at a fixed 
tempei’ature. 



(;!) Tlie residue from the process of Iwiling t,lie 
coc<)iuit oil—solidified oil—^which is locally called ‘ chancy ^ 

or "pooiiac.’ 

These two ingredients alone are rich in albuininoids 
and oil, and if fed to livestock gi\'e vsplendid results. 

It can readily be imagined then, what a rich, well- 
balanced food is obtained, when all the al)ove inentioned 
ingredients, are associated together in fixed proiiortioin 
and tlie u'hole compound passed through specially pre- 
|)ared mixing machines : further not only is this feed 
economical, rich in nutritive and force giving material, 
l>ut its excellent flavour conduces largely to its a])])reciatiou 
by animals'. This mixture is next a'emoved to the cooling 
chamber, and after an expiration of 48 hours weighed and 
bagged. 

inPORTAXCE OF CfdXDlTloX. 

Emaciation in cattle, except tliat caused hy recog- 
nizalde disease, must be considered as due to inadequate 
or faulty imtrition. 

It is a Gondition which det^elops when tlie destruction 
of body tissues takes place more rapidly than the processes 
of repair and gro\\4h, the niitritiA^e reserves of the 1.)ody 
becoming exhausted and tlie animal being obliged to utilize 
the muscle and other tissues in order to suppori life. Any 
loss of condition in a cow Bhoitld he anticipated and extra 
food given. After a long counse of milk-giving, cows are 
apt to fall ofi'in (;x>iidition. The fact is, cows should be 
kept in as good condition as possible, not only in tlie dry 
season, but all the year round. 

Due to the prolonged drought, every desmptioii of 
ctele in the Colony is, suftering froiri emaciation, and to 
quote the ChaiMan, of the 'VicmoRiA'---BEixFin Aghi- 
CULTURE Society, at tlie last monthly meeting. ^"Fanners 
must bear in mind that if they want their stock to give 
projier satisfactioin they must be properly fed, I reconr 
mend Copraline, a feed I have useil with beiieficial results.’' 

It woulfl be as well to state here that Sir diiHK 
Harrtsox CALO., M,A., FJXb, F.C.S., et(\ late Direc¬ 
tor of Science and Agricultlire and Chairman of the 
Board of Agriciilturej carried out a Bcries ot experiments 
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with Copraline. at the tlovernment Fann Oivlevn^eming. 
the results bein.s liighly satisfactory. 


nKGULAniTr IS I’EKnixf;. 

The hours of feeding coivs are not of primary import¬ 
ance : but it is of the greatest iinportanee that the hours 
tixe(i upon should be rigidlj' adhered to, as cows suffer 
greatly from want of x’egularitj' in feeding as in milking. 
When kept tied up all day, they want feeding four times, 
at equal inteiwals of time. Those out all day should be 
fed morning' and evening. 

WATER SUPPLY. 

Under whatever system dairy cattle may be fed and 
managed, it cannot be too strongly impressed the utter 
necessity of an abundant supply of pure fresh water. It 
is absolntelj' essential for them if they ai-e to give a good 
yield of milk. Pure Spring water is the best, but very 
hard or chalky water is not good, nor well water unless 
very pure. Stagnant water, and water 'which is impreg¬ 
nated with sewage is naturally poisonous to the cows, the 
milk, and the milk consumer ; but it is to be feared care 
to avoid such water being used by cows is sometimes 
wanting. 

Professor Daniels asserts that anyone am see that the 
yield of milk is dhectly proportionate to the (luantitj' of 
water absoi-bed, ivhich conclusion he has arru-ed at by 
comparing the quantity of water absorlted by various 
cows in yield. He asserts, moreover, that a cow not 
halxitnally <lrinkiiig as much as '27 «}U!irts of water a day—- 
and he has met with such—is actually and necessarily a 
poor milker. She. will give only from ,5|-to 7 quarts i)er 
day; but all eoivs seen by him which drink as much as 
50 quarts of water daily were •excellent milkers. In his 
opuiion, the quantity of water consumed by a cow is a 
valuable test of her woi’th as a milk producer. 

BUTTERFAT—THE MOST VALUABLE CONSTITUENT OF MILE. 

The most valuable constituent of milk is butterfat, 
and the production of milk as, rich as possible in fat is- as 
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a rule, the chief aim of dairy-farmers, A number of 
experiments have accordingly, from time to time, been 
made with the view of ascertaining whether the fat of 
milk can be increased by any particular form of food, but 
the cow i.s such a ‘ changeable and comple^'f milk machine ’ 
that definite results are difficult to obtain. The weight 
of evidence of my expeifience, however, goes to show that 
provided a cow receives sufficient of any nutritious and 
acceptable food the percentage^ of butterfat is materially 
increased by enriching the ration. 

GOLD CUP WOK. 

It is here well worth mentioning that Copraline 
Cattle Feed was instrumental in Messrs. A. & J. Brown, 

‘ Hedges Farm,’ Hei'tfordshire, one of the pioneers in 
the British Frisian cattle world, winning the Earl Spencer 
Gold Cup. which is “The Blue liibbon of the Dairy. 
Herds Competition ” being open to all cows in the United 
Kingdom, irrespective of breeil, gaining the highest num¬ 
ber of points in, inspection, milking trials, and butter 
tests. The cow in question ])eing “ Hedges Sweet Butter¬ 
cup which along with Messrs, A. & J. Browm’s pedigree 
and pri 25 e-winning cattle, was from birth fed on Copraline 


JOTTINGS. 

By EpGAB BECltKTT, F.L.S, 

PABBOTS As Pests. 

The Agricultural Instructor for Bei'bice (Mr. E. M. 
Morgan), reports the fact that heavy losses have occurred to 
growers of fruit through the depredations of parrots. 

He points out that within recent years these birds 
have teeome regular visitors to cultivated areas, aiusing 
considerable loss to farmers. During the recent drought, 
according to Mr: Mbi'gan, they deserted the forests and ap- 
pesu-ed in certain cultivations in their thousands. They 
have wrought havoc in lime groves, and liave destroyed 
crops of mangoes and oranges. 
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lustiuiees are quoted where j'ietds were reduced from 
5 to 6,000 barrels of limes to less than 400, one farmer 
with 800 orange trees is reportkl to have lost every single 
fruit, wliilst mangoes have snft’ered in a like manner. 

These serious losses are ssud to be caused entirely 1)y 
the deiiredatiou of these birds. 

The writer has himself seen the enormous damage 
these birds can cause in a hme cultivation. 

They are extremely difficult to deal with. 'No matter 
how one attempts to control these birds by pitiless shooting, 
flock after flock re-appears. They hide amongst the green 
foliage of the lime trees, dash off to another tree and are 
remarkably bold. 

The 3 'do considerable damage in their flight through the 
Ihne shrubs by knocking off very young fruit and flowers. 

They eat the lime seeds. It is not an uncommon 
sight to see thousands of lime fruit ixuder a tree in all 
stages of growth, from quite small green fruit to full 
yellow fruit battered, and burst, where the paiTots with their 
strong beaks luu'e I’emoved the seeds. 

The danmge done is very considerable. The loss to 
small farmers gi-owing fruit such as Oranges and Mangoes 
in certain districts must lie seen to be appreciated. Shoot¬ 
ing is of little avail. Mr. E. M. Petei'kin suggests 
poisoned bait in the shai^e of maize in trays about the fields. 
Some such method, -with persistent shooting may conti-ol 
them. ITemay be lucky in not having paiTots feeding on 
sheep’s kidneys but it certamly is unfortnnate that this 
screecher should be added to the list of the numerous 
enemies our farmers have to face. 


The Tyi-uoid Fly axd Mosquitoes. 


The common house fly should be known, localljq to 
our children as the Typhokl Fly. 

Encouragement appears to be given to the breeding 
of this exti’emely dangerous pest. . 

If not actually proved, there is sufficient circnmstan- 
cial evidence to connect this typhoid fly with siich di.seases 

■IP 
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£is cholera, (lysentery and various parasiti(?al worms. It 
may be taken as a fact that these flies come from the filtliy 
places where they are l>reeding'. straight into the house, 
•<ind if not actually carrying disease germs, they are hound 
to be carrying filth. Perhaps, if this fact were rooted in 
the minds of all our people, a greater horror tTOuld be 
instilled into e\'eryone, concerning this abominable fly. 

It is astonisliing how many persons seem to think 
nothing at all of allowing flies to swarm over their food, 
and many think nothing of drinking milk, or any other 
liquid, into which a fly has tumbled and perished. 

As a routine, all school children should be made to 
look ui)on the typhoid fly as one of their greatest enemies. 

If a snake, even if quite a harmless individual, be 
found in the school room, there is a “ cry and a shout and 
a deuce of a rout " and every haste is made to despatch 
the reptile. 

If a labba “ tiger ” were found in the school yard, 
the excitement would be intense, but, the danger is nothing 
at all, compared with the danger surrounding the typhoid 
fly. 

Flies and Mosquitoes should not be regarded with 
eriuanimity. 

They should be looked upon as the most dangerous 
of pests and everyone should do his or hei’ l)est to get rid 
of them. 

Mosquitoes in Geoi’getowii, for the most part, may 
lie considered as winged messengers of death, and, from 
cbildhcxxl, every citizen should be taught to do everything 
IKissible to prevent attiicks. Mueh can be done in the 
way of protection. 

It is a matter for astonishment how few people seem 
to realise that protection from these two pests, is quite 
within the realms of practical politics. 
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The Drought. 


There is one grain of comfort to be gathered in connectioil 
with the terrible drought we have recently • experienced. 

Along period of excessive rain, does more hami in 
the cumulative sense, than does a protracted period of 
drought. 

The ground cannot be worked and though the dam¬ 
age may not be noticed at the time, the result of very 
heavy rainy seasons is most marked. On the other hand 
a period of drought often does good to the soil, and if 
W'orked, the soil aeration that is obtained results, when tlie 
rains do come, m better ci’ops. 

Though the sugar cane must have a considerable amoimt 
of moisture and requires in tliis colony a well distributed 
fall of from 80 to 100 inches a year, yet ^ve can look 
forward, in the near future, to bumper crops. 

In 1880 the date of the birth of the Bofeinic Gardens, 
Geoi’getown, the minfall was 78 inches 17 parts. 


In 

1881 

87-32 


1882 

94-90 

?? 

1888 

62-94 


1884 

74-42 


1885 

59-05 


1886 

99-55 


In 1886 the yield of ames per acre, after the drought 
of 1885, was excellent, and tliough a large area in Sugar¬ 
cane liad been thrown out owing to the bad weather in 
1885 and 1884, combined with low prices, yet there was a 
considerable increase in the exports of Sugar namely 
124,288 Hhds. as against l06,73lHhds. in 1885, the 
money value in favour of 1886 being represented by 
i40,792. 

With regards to crops other than Sugar, there was 
over-production in 1886. We may look forward to 
splendid crops after die drought, and if the scheme of 
haidng a Vegetable Dep6t for farmers’ crops is satisfactory, 
the question of ovm’-production may not deprive the small 
farmer of the just reward of Iiis lalxiUi-* 
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Motor Cuxtivatiojt. 

Jhe question of Motor Cultivation is deserving of 
thougiit. 

With the Rototiller now working on more than one 
Sugar Estate in the Colony, we are looking forward to 
attention being turned to the cultivation of rice lands by 
mechanicfil means. The experiment is well worth the 
attention of some of our larger rice growers. If suc¬ 
cessful. it should not be difficult, tln’ough the aid of 
the Co-opei’ative Loan Banks, for certain of our Villages 
to own, on co-operative Imes, a machine, suitable for the 
preparation, cultivation, and harvesting of Rice. 


Coats. 

Attention should be given Ijy our farmers, to 
the question of keepiing goats for milking pui’poses. 
Milch goats should play as important a part in tins Col¬ 
ony, as milcli cows. It is extremely unfoi’tunate that 
goat breeding receives so little attention, that it is almost 
impossible, at present, to obtain a good milking Nanny. 

Coats kept entu’ely for milk, would prove reiiiunera- 
tive, and need not V>e allowed to become a nuisance and a 
menace to neighkmrmg gardens or vegetable plots. 


SaxFLOWERs. {Melianthus annum). 

We would plead for the planting of Sunflowers on a 
large scale. The plant grows luxuriantly in this Colony’', 
and the value of the oil produced from the seed, is of com¬ 
mercial importance. 

Apart from this commercial view, the seeds are ex¬ 
tremely valuable as a food for poultry—especially' in 
wet w'eather. 

Widi soil prepared by a Rototiller, huge ai-eas could 
be put to sunflowers at very little cost, and an oil Indus¬ 
try of importance started as a subsidiary industry, which 
has a cliance of becoming one of great imporhmce to the 
Colony. .' ■.:. ■.' • 
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Botli ill Eussia and India, tliie plant is grown for its 
oil vseeds. 

If tlie trees are topped, there is an increase in the 
3 'eild of seeds—1000 seeds should be produced by each 
plant. The percentage of oil in this climate could easily 
be ascertained, but it probably is about 15 to 16 per cent. 

The oil is compared with ground-nut {Araehis 
hypog(Ba) oil, whilst in Russia, it is used chiefly in aduh 
terating olive oil. 

We already have a local soai)-making industry, so 
that the fact that tlie oil is useful for this purpose, is not 
without interest. Purified, it is cpfite equal to olive oil. 
Ill colour it i>s a pale yellow. 

The residual cake is excellent food for cattle. When 
one considers the amount of land a^*ailable, tlie ease with 
wliich the plant gro^vs here, witli practically no cultivation, 
it wilt be seen tliat here ina.\’ lie an opportunity for some 
enteri)rising farnier to start this 

The chances of establisliing a Sunflower Oil Industry 
are very much better than the liope of exidoiting our 
Kokeritevpahns ( regia) for palnroi!. 

A few acres gi‘own experimeiitalb'. would scon give 
the desired data as to cost of cultix'ation, percentage and 
cost of expression of the oil. 
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THE FLUOSILICATES AE INSECTICIDES. 
By S. Marco viTCH 


Ageicultd-ral ExpiiRiMERi: Statiok, Knoxville, Tens. 


The firiat extensive experiments with the flnosilicates 
as insecticides were carried out at Knoxville, Tenn., in ths 
spring o£ 1924. Comparatively favourable results were 
obtained which Were reported in Bulletin 131 of thi.s 
station. The sodimn salt was the only one available in 
commercial quantities, but it was not particular^' adapted 
for dusting. Last summer one concern placed a “ light ” 
and “ extra light ” sodium fluosilicate on the market, and 
there has also appeared a commercial calcium fluosiliaite. 
These chemicals were tried out in the field iincl much ad¬ 
ditional information was obtained. The. results are not 
entirely conclusive, however, because the hot, dry summer 
kept the bean beetles from multiplying. 

Sodium Fluosilicate—Extra “ Light ” 

The “ extra light’’consists of 70 to 75 per cent sodimn 
fluosilicate. According to the distributors, the remainder 
is silica. It was found, however, to be alumina which was 
Used as a colloid to make a bulkiei; precipitate. This material 
occupies alxiut 1)0 cubic inches to the pound and represents 
a decided improvement as far as bulk i.s concerned. The 
individual particles vary in size from 5 to 30 microns. A 
good grade of calcium arsenate occupies <S0 cubic indies to 
the pomid and the particles appear to be 2 to 4 microns 
in size. For many insects there appears to be sufficient 
fluorine in tlie “extra light” when used undiluted to secure 
a Mil. For insects that feed sparingly, such as the boll 
Weevil, the large amount of Jllsf detracts seriously from the 
Value of the material. It cannot be mixed with hydrated 
lime without seriously impairing its toxicity. When 
used midiluted the “ extra light ” is safer on foliage than 
tile eommereial .sodium fluosilicate. On tobacco severe 

injui'y sometimes results. 
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CAW'IUil FLlTngIi:,ICATE 

The calcimi fluosilicate was marketed as " oalcium 
fluosilicate compound. ” This material is a by-product in 
the volatilization method of ti’eatmg phosphate rock for 
phosphoric acid. It is insoluble and, therefore, safe on 
foliage, such as tobacco. It is light and fluffy, the particles 
being about 5 microns m size, and marketed in two forms, 
one occupjdng approximately 70 cubic inches to the pound 
pd the other approximately X20 cubic mehes to the pound, 
When used at the rate of 5 iMunds per acre, the “compound” 
is not so toxic as the sodium fluosilicate. However, at 
the rate of 30 pomids to the acre, the control against tire 
Mexican beau beeetle was good. 

The manufactm-ers have discovered a method of 
increasing the fluorine content of the “ compound ” which 
should materially enhance its value a.s an insecticide, 

Test WiTrt The Feuosilicates Against 
Certain Insects. 

The “ calcium fluosilicate compound ” appears to be 
very effective against flea beetles, such as the iiew mint 
flea beetle in Michigan. In Arkansas, Baerg found that 
the blister beetles, heretofore not successfully controlled 
by arsenicals, are very susceptible to the fluosilicates. 
These beetles are especially injurious to soy beans where 
they are found in swarms. No appreciable injury was 
caused by the commercial sodium fluosilicate to soi’ bean 
foliage or alfalfa when diluted with an equal quantitj- of 
hydrated lime. 

The control of the striijed cucumber beetle haspre- 
viously been far from perfect. It is a very difficult insect 
to poison with arsenicals because they act as repellents. 
Since the beetle has the habit of cleaning its feet b5: draw¬ 
ing them through its mouth, it would be expected to yield 
to the flu^^ was found to be the case. 

On June 12, several rows of eueumbers were dusted lightly 
with commercial sodium fluosilicate about seven o’clock in 
the morning. Eight hours lato it was difficult to find a 
live specimen, while dead beetles were numerous on the 
ground about the plants. As some foliage iiijm-y is prO' 



(iueed when the conimercial sodium fluosllicate Is used 
undiluted, it would be advisable to mix it with 2 or S 
parts of hydrated lime. The “extra li^ht ” sodium 
iiuosilicate also give good control and no l>urniug when used 
undiluted. Gage tests showed that lieetles siiccuiubed to 
heavy applications of tlie calciuin tluosilicate c<nn|)ound. 

'When the fliiosilicates n^ere mixed A\'itli bran in the 
proportion of 1 to 20. they were found eftective in cage 
tests against gTassl)opi)ers and ciitu'orms. There is some 
evidence that arsenic is somewhat repellent when used in 
cutworm baits, but this does not appear p) Ite the case Avith 
the tiuorine compounds. 

Roaches were readilj* controlled ivith commereial sodium 
fluosilioite 1).\’ sprinkling some of the powder in the eornej's 
of the pantr.A' («■ on kitchen floors. In a few eases dead 
mice \cere found vcliere the powder had been iised. Sodium 
fluosilicate is also wery u.seful against chicken lice Avhen 
dusted in the feathers. 

One great advantage, of the fliiosilicates over the 
arsenicals is their effectiveness agmiist a variety of insects 
which cannot be controlled by arsenic. Furthermore, the 
iuosO-icates appear fully as toxic as the arsenicals in quan¬ 
titative tests against certain insects, Avhereas against man 
arsenic is far more poisonous.. Sollman states that the 
fatal dose for the trioxide varies from 0.1 to O.d gram. 
x4rsenic is also a uer\'e and capillary poison so that min¬ 
ute quantities are capable of destructive action. The fatal 
dose for sodium fluosilicate is not given, but for sodium 
fluoride is said to be 0.5 gram pier kilogram of bod^- Aveight. 
This means that arsenic ; trioxide is from 100 to 000 times 
as poisonous to higher animals as sodium fluoi'ide. 

CoiiPATiBiLiTY With Fungicipes Or Insecticides 

Calcium fluosilicate does not appear to react to any 
great extent AAuth Bordeaux mixture. 

Sodium fluosilicate, however, precipitates sulfur out of 
the lime-sulfur and the two are, therefore, not compatible, 
especially for use on apples, A 3:3:50 Bordeaux Avith 
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sodium fluosilicate at the I’ate of 2 pounds to 50 gallons of 
water was not injurious to potato foliage and was toxic to 
the lar^’ae of the potato beetle. 

According to Iverr and Smith, sodium ilaosilicate vvitli 
either calcium arsenate or Paris green tends to lilterate free, 
water-solulde arsenic (Asafis) witli consequent injury to 
foliage. In one experiment 87.H7 to 93.80 per cent of the 
total aiuomit of As^Os in the calcium arsenate was leached 
out of a combination of distilled water and a mixture of 
equal parts of calcium arsenate mid sodium fluosilicate. 

With lead arsenate only 1.5 per cent of the total amount 
of AS 2 O 5 was leached out, \thile Paris green gave 9.4 per 
cent. Sodium fluosilicate in a mixture of calcium arsenate 
or Paris green is, therefore, not safe to foliage. Calcium 
aitsenate left in dust giuis may also lx* responsible for foliage 
injury when the same gun is used for du-sting with sodium 
fluosilicate. 


(TERiiiciDAL Value 


In a paper presented liefore the Amei'ican Phj’topatho- 
logical Society on December 31, 1925, H. W. Ander.son 
discussed “The Control of Bacterial Spot of Peach with 
Sodium Silicofluoride.” Bacterial spot (^Bacterium 
prnni), considered the most serious diseapse of the peach iii 
Illinois, is not controlled by the ordinary fmigicides. Di- 
Anderson found that sodium silicofluoride in dilutions of 
1 to 4000 to 1 to 4500 would always render broth sterile 
when inoculated t\dth Bacterium fruni. Sodium silico¬ 
fluoride was found only moderately fungicidal inhibiting 
the germination of bitter rot spores ( Glomerella cingulata) 
in dilutions of 1 to 800 when added directly to the spore-s 
suspension. Field tests showed practically no infection of 
bacterial spot, whereas those trees not sprayed with sodium 
silicofluoride showed 20 to 80 per cent of the leawes infected. 
-- Industrial and Engmeevmg Ghemistry, Vol. 28, 

m 6 , 
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THE PENETRATION OP FRUITS AND '^TilGETABLES BT 
BACTERIA AND OTHER PARTICULA'rE MATTER AND 
THE RESISTANCE OF BACTERIA, PROTOZOAN 
CYSTS AND HELMINTH OVA TO 
COMMON DISINFECTION 
METHODS. 


{A'tnet'- /ourn Syg .,— Fol. S, p, S59).~Abrief aum. 

mary of the eonolusiona arrived at are that; 

(1) Normally uninjured fruit vegetables do not con= 
tain living bacteria; 

(2) Finely divided matter such as carbon, protozoan 
cysts and ova do not penetrate the stem end of fresh 
vegetables to any extent; 

(3) Bacteria do not penetrate the unbroken skin of 
fruit and vegetables kept under market conditions ; 

(4) Pathogenic bacteria may gain entrance through 
injured or decayed parts, but the spread is to a very limited 
extent. They have been found alive for from seven to 
42 days; 

(5) Pathogenic bacteria may persist on the surface of 
fresh vegetables, if moist for 15 days ; 

(6) Chlorination frees the surhice of vegetable matter, 
but was not effective against cysts or ova ; 

_ (7) Alcohol as a disinfecting agent was ineffective in 
Idllmg protozoan cysts or ova ; 

(8) Potassium permanganate in ordmary strengths 
was not effective against cysts or ova : 

(9) Burning alcohol on the surface or imuring boiling 
water over the surface does not allow of sufficient beat in 
the crevices tf» destroy ,^ organisms ; 

(10) Dipping fruits and vegetables into boiling water 
for ten seconds appears to be the only method which kills 
bacteria, protozxjan cysts and eggs. 



AKlsriTAL REPORT 


OF THE 

BRITISH GUIANA SUGAR PLANTERS’ 
EXPERIMENT STATION. 

1ST OCTOBER, ISU', to 30th SEPTEMBER, 1925, 


STAFF. 

Chomist.—^lv. A. D. E. Laudilan, B, A. of Saint 
Catliai-ine’s College, Cambridge arrived in the Colony 
on November 19tb, 1924, and commenced work on 
the followdng day. Mr. Laxicblan took his degree in 
June 1923, and was engaged the folloAving year in carry* 
ing’ out the aualj-tical work in comiection with the soil 
survey of the fruit districts of the Eastern Counties, 
This work was conducted at the School of Agriculture at 
Cambridge and was financed by the Ministry of 
Agriculture. 

Field ManageT. On account of the continued 
ill bKilth of Mr. J. P. Bastiaans the Station has not had 
the undivided attention of one Manager for any length of 
time throughout the period under re^dew. 

Mr. Bastiaans was absent on sick leave from Novem¬ 
ber 12th to the 28th, December 15th, 1924 to March 31st, 
1925, and from May 12th to September 30th, giving a 
total of 263 days. 

Mr. R. Thomson acted from Januai'y 13th, 1925, 
to March 31st, mxd from July 14th to July 31st, 
when he tenderecl his resignation on accepting an appoint¬ 
ment in Goverment Service. There is no doubt that the 
Station benefited grtatly as a result of the keen enthusiasm 
with which Mr. Thomson carried out his duties. 

Mr. Cl L. Johnson xicted from August 28th tiR 
his services were, dispensed with on September 15th. 
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Mr. J. E. Kidman was appointed on probation on 
Septeinber loth. 

It will be seen that fora period of 174 days tbe 
Station was ^nthout a Manager. 

Field OveTseer. iMr. C. Cameron has held this 
post throughout the period under review, and has proved 
of great assistance, particularly as die was able to carry on 
the work of the Station in the aiisence of a Field Manager. 

SeCTetdTy. Mr. C. L. C. Bourne was absent on 
leave from April drd to September 29th. Mr. J. A. Y. 
Bourne acted as Secretary during this period. 

Laboratory Assistant. Mr. A. Ct, Me Lean was 
absent on leave during the month of January 1925, and 
his resignation was accepted on the 31st. of that month. 
His resignation tvas brought about by his election to the 
British Huiana Scholarship. 

Mr. E. S. A. Chin was apixiinted on probation on 
January 1st, 1925, and confirmed on the 1st February. 

Clerical Assistant. M'm Sealy was appointed 
on October 20th, 1924. 

WEATHER. 

From an examination of the attached chart it will be 
seen that the greater part of the rainfall occurred in 
October and December 1924, in March 1925, and between 
the latter part of Jmie and the middle of August. 

The resulting fluctuations produced in tbe mean level 
of the Cumings Canal are clearly shown, the water level 
being injuriously high in October, December, March and 
August. The low level at tbe end of August neutralised 
the short period of high level at the end of September. 
Owing to the pumping plant being out of order the Station 
was entirely dependent on gravity drainage. A certam 
amount of relief was obtained by drainage through tbeKavi- 
gation Trench and tbe La Penitence Canal, but this was not 
sufficient to prevent serious damage to two fields of young 
plantcane in M»rchw'V‘V;^ 'v- ; } ;■ ,/ - . 
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In March 1925 a device for measnring the height of 
the water-'table, i. e. the level of the perniiinent ftTound 
water was set up in the centre of the Manurial Plots at 
the Experimental Fields. This consisted of a small well 
about a foot in diameter and (! feet deep. A loaded float 
was attached to one end of a light brass chain wdiich pass, 
ed over a pulley mounted on a suitable upright, the other 
end of the chain carrying a counterpoise, This load and 
counterpoise served to reduce the error caused by the 
weight of the chain itself. A pointer attached to the 
counterpoise gave the depth of the water level below the 
surface of the gromidona suitably graduated scale. Read, 
mgs have been taken daily since the 1st. April 192,5 and 
the weekly mean levels are shown in the diagram. It is 
regretted that readings are not available for the wet period 
in March when the water rose to within 9 inches of the 
surface. 


Ihe waterlogged condition of the field is probablv 
largely responsible for the very small differences found'in 
the Manupal Experiments. Sir John Harrison, who was 
also of this opinion, attributed the msignificanee of liming 
e^eriments to the same cause. With faeavj^ day soils of 
this type the presence of standing water at a depth of only 
2 feet below the surface in the centre of the bed invariablv 
results m the next stratum—-a foot or more in thiekness. 
bemg m a waterlogged condition. This state of affairs can 
oiffy be remedied by deeper drainage, though it is only 
fair to Pomt out that the drains of the Manurial Plots are 
only 9—12 mehes deep. mi, 

r ^ interest, and possibly of great 

;^ue if the Manunal Experunents carried out by Sir Jolui 
Harrison could be repeated on well drained land" 

: EABORATOEY. 

1 w. awunt of .;tfee;work carried out in the 

laboratory at fee E^ernumfel Eidds will be found in fee 
rejKirt of fee Chemist, which is appended. 
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EXPERIMENTAL FIELDS. 


MANUBTAL PLOTS. 

The general aiTangenient of the plots remains as 
rlescrited by Sir John Harrison in the West Indian Bul¬ 
letin, Vol. 13, Page 95. The present uivestigation was 
planned to obtain information on the following points :—- 

Series 1. (1) Does the addition of rice straw as a 
mulch have any appreciable affect on the yield of ©me ? 

(2) Is sulphate of ammonia definitely superior to 
nitrate of soda as a source of nitrogen ? 

(o) At what rate should sulphate of ammonia be 
applied to give the most profitable results ? 

(4) A comparison of D. 625, D. 145, D. 118, 

Series II. (1) Does the addition of potash have any 
appreciable influence on the jueld .5* 

(2) Does the addition of superphosphate Ijave any 
appreciable influence on the yield ? 

(3) Does the addition of potash and superphosphate 
together have any appreciable influence on the yield ? 

In the second series all plots received the same 
quantity of sulphate of ammonia a-s a source of nitrogen. 

(4) A comparison of Bourlx)n. B.H. 10 (12.) Ba. 
6032, D.625, D.695 and D.689. 

The plots were planted in Jmie 1923, the maiuu-es 
were applied in December 1923 and the plots were reap©! 
in November, 1924. 

Series I. 

{1) The 4^^ 

The three varieties employed in this series did not 
respond to the same extent, and accordingly it will be best 
to Consider each separately. 



Twim Oaiie per Acre 


(a) P.145. 


^00 



So Miee Sf.'ihr With Itle,' Btraic 

It will be seen iToni tlie abo\'e that the largest 

gain is foiind in the uuiriaiiured plots, die plots receiving 
imnerals alone n<>t l)enetitting to such a Tnarke<l extent. 
The ad(litioiis <»F niiiKa’als would prolialjly ha.ve an iinfav- 
oiirable iuHLieiice oji tlie soil tilth winch ivonld not be en¬ 
tirely counterbalanced h>- theeffeer of tlie srraw. It 
worthy tliat the yield^ nitrogen and inulclied ivS 

equal to that receiving 200 lbs. snlphate of annnonia and 
no fice straw. The niaxinnim yield is given with the 
addition of 300 lbs. siilpbate of ainnionia. and here the 
mulehing appears to have bad very little intinencta 



The depressing action of the mineral fertiliser alone is 
also shown here, but BOO lbs, of Bulpliate of ammoma* Ijo 



Trtiifi Cane pei" Acre. 


m 


the mulched plot gives as good retm’us as larger quantities 
of ammonia to the unmulched ones. It is surprismg to 
find that with large additions of sulphate of ammonia, 
mulching apparently depresses the yield. This may be 
due in part to the exhaustion of the soil oxygen by the 
processes of fermentation of the rice straw, but probably to 
a greater extent to the loss of appreciable quantities of 
nitrogen by denitrification,■ a change which would readily 
take place in the compact non-aerated and heavy wet soils 
of thivS field in the presence of large suppliers of organic 
matter. 

(c) D.118. 

SV LP U AT OF AMMONIA Niimit of 


Soda. 



Comparatively trifling effects are produced by mulch¬ 
ing in the case of this variety, and the depressmg sfction of 
minerals alone is not shown. 

• 3. Comparison of Sidjilmie of Ammonia tcUh 

Nitrate of Soda. 

(a) B.145. 

The plot recemng rntrate of sodfi, alone gave practi¬ 
cally : no increase as compared Mth the mm^ alone in 
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tile iinmiilclied, but mulching «iused a considerable increase. 
Undoubtedly we have here a case of destruction in tiltli as 
a result of defiocculation by the alkaline carbonates, the ill 
effects of Avhich ai-e greatly reduced by the rice straw. 

(b) D.625 

This shows a slight increase as compared with the no 
nitrogen plot, but the yield is less than that produced by 
the iiddition of small quantities of sulphate of ammonia. 
There is practiciilly no difference between the mulched and 
tiie unmulched plots, the yield in Ixith cases bemg roughly 
equal to that given by the mulched portion of the nitrate 
plot of D.145. 

This variety appears to respond to nitrate of soda to 
the same extent as to a lieavy di-essing of sulphate of 
ammonia. This variety does not appear to be influenced by 
poor tilth. 


3. The rate at which the sulphate of ammowia 
should he applied to give the most profitable returns. 



:*If we assume the cost of Cultivation of the umuanured 
plots to be $40, and takiiig sulphate of ammonia at $88 
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per ton, we find that tlie gain effected with an apidication 
of 200 ll}s. per acre is ;is great as that given with lieavier 
applications. It is clear that of the three varieties under con- 
sideration l).(i25 makes tlie greatest response and tins is 
undoubtedly one of the chief reasons for the success of 
this valuable seedling. 

4. Comparision of the three varieties, I).14o, 
D.63o and DUS, 

It is obvious from the above considerations that 
D.625 is superior to D.lfo and D.118, and that D.145 re¬ 
sponds more to improved tilth than D.118. 

Series 11. 

(1) Potash, 

In only one case was any benefit produced by the 
addition of potash and this -was not coutirmed in the 
parallel plot of the varietj', namelj'. Bourbon. This con¬ 
firms previous experiments which have shown that the 
heavy soils of the coast land do not, as a rule, respond to 
the use of potash as fertiliser. 

(2) Superphosphate. 

With the exceiition of Bom*lx)n all the varieties under 
trial made a small respomse to the addition of superphos¬ 
phate. Of the Bourbon plots one plot shotved a decided 
gain the other two parallels not responding. 

(3) Potash and Superphosphate. 

There appears to be very little advantage in giving a 
complete fertiliser with the possible exception of the two 
varieties Bourbon and perhaps Ba 6032 Avhich apparently 
require rather larger quantities of ix)tash than the other 
varieties. 

Neglectuig variety we find that the addition of potash 
produces a slight gain, that of suirerphosphate a rather 
larger one wlfile the additional benefit obtained by supply¬ 
ing both potash and superphosphate is very small. It is 
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probable that on pegasse soils or on clay soils which are 
well drained and in good tiltli these ejftects would be much 
more pronounced. 


(4). The Varieties, 

The order of merit would appear to be :— 

(1) D.625 ... (4) Ba60o2 

(2) B.H. 10 (12) (5) Bourbon, 

(d) I).0<S!» and D.OOi 


OLH VARIETY RIOTS. 

A number of varieties 'which were previously only in 
the arro'vv plots at Sophia have been planted in the Experi¬ 
mental I ields. This collection includes a iiiuuber of im¬ 
portations from Brazil, some of which have already being 
tried as parents in the production of seedlings though so 
far without givhig any of gretit promise. 


mi SEEDLINGS. 

fhe sowing of aiTows took place in Koveml)er. The 
numljer of seedlings potted out into baskets by the end of 
T ebruary was 9,902 and the best of these wore planted 
out early in May. These seedlings have undoulhedly 
suffered greatly from tmfavourable woather conditions, 
the soil was saturated and waterlogged in the early sttiges 

ami lata-they have suffered fioin drought' The wet condition 
])re\ailiug at first resulted in the formation of a purely 
superficial rmt system and in yonseyuence they were 
gi eatij handicapped at the coinmencement pf: the drought. 
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■ Table allowing the,- parentage o£ the basket seedlings 
raised ill'1924. 


in baskets. 

Parent 

Vo of seed 
lings in 
baskets. 

D.()25 

1950 

Z. Cheribon 

19 

I).145 

1544 

Armstrong 

12 

-\laui' 

1532 

Bourbon 

9 

D.419 

1529 

l}.4o6 

6 

D.ILS 

1509 

( ;aiara Roxa 

(i . 

Badillu 

()9() 

Leouardina 

0 

B.H. 10 (U) 

42 L 

('ayanna 

o 

Creeii Tniii.'<l)areut 

47 G 

Maroue 1. 

2 

D.4507 

3G4 

139 Java 

1 

White Traiistiareiit 

20 

Total 

9,902 


GBEEN MANURES. 

Seshanea ctciileata. 

Tine first retereiice to this plant in this Colony appears 
to be ill tlie reiiort on the Agricultural Work in tlie 
Botanic (rardens for the years l<S93-955 where Jenman 
and Harrison state as follows :— 

This legiiminous ] )laiit grows as a weed on the dams and 
al)andoned fields in the Goloiiy. Its seeds, from their composition, 
are well suited for the food of birds and from their small size if 
fed to animals without crnsliiiig would proliably be voided in an 
undigested state. The interest of this plant lies mainly in its 
adaptaliility as a leguminous cover crop for temporarily abaiKloned 
sugar cane fields. 

It is iiiainly a seashore ])lant but Bjireads inland to abandoneil 
fields and dams. When young and soft the foliage is eaten by 
grazing and browsing animals, but finally it becomes woody and 
dried ui> when it is useful only for kindling. The seed is plenti¬ 
fully shed and lies for several months on the gToimd, however wet 
tlie weather may be, till the period of the year arrives for Ms 
germination.'" Tlie gTowth; is ’very rapid*. It is an annual,” 
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The pliiiir \\ as grown on the green manure plots on 
the Brickdiun Field and also at Sophia but does not appear 
TO have aroused any enthusiasm. 

It has l)een Found in India that Sesbanea aculeata, 
known colloquially as “ Dhaincha,” is without exception 
the most vahiai)! e green manure plant. Although in 
general use in all liranches of agTiculture it has probably 
proved of the gi-eatest dienetit in the tea industry where 
green manures ha\'e now practically replaced Sulphate 
of Ammonia and Nitrate of Soda as sources of nitrogen. 

In the iiust. tlie high cost of hand labour and the 
meagre lahour supply of this Colony have proved insuper¬ 
able obstacles to any proposal for green manuring on a 
large stale. AAitli the present rapid spread of facilities for 
mechanical tillage it is probable that these obstacles will 
be removed in the near future. With tlie object of gradu¬ 
ally providing a stock of seed in the Colony, all the avail¬ 
able Sesbanea seed in tlie neighbourhood of the Station 
was colleoted. and amounted to approximately 1000 lbs. 
Small quantities were distributed to those estates which 
were in a position to grow it for seed purposes and the 
remainder was sown on the Station and on the Expeih 
mental fields. At the latter the plants sown in February 
1925 were 4 feet high at the age of two months, and 14 
feet at the age of 8 months. 

Croialarm driata. 

Since Sesbanea aculeahi suffers from tlie disadvantage 
of mtuiring a g<x)d seed bed for the production of a heavy 
crop theabevve species of Crotalaria has also Ijeen extended. 
Although its growth is not so rapid and it also forms 
11101*6 wood, Crotalaria will prove of value where difficulty 
Is exiierienced in obtaining a good shind of Sesbanea. 
Experiments carried out by Mr. Arnold at Blairmont 
showed that Crotalaria gave a much heavier crop than did 
Sesliaiiea. Mr. Arnold attrilmted tills to the impossibility 
of obtaining a friable seed-lied at a reasonable cost. Suffi¬ 
cient supplies of seed are not yet available to justify 
distribution to_the estates. 
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Vigna repens. 

In March 1925 Sir John Harrison flren- niy attention 
to a leguminous weed which had acquired an aquatic habit 
growing from the surface of tlie u'ater at the old loathing 
pool near the entrance to Sophia. The importance of the 
discovery of an aquatic legume lies in its vahie as a green 
manure plant for flooded land. It was noticed that the 
plant was not flowering freely although making a vigorous 
vegetative growth. It was susiiected that this was connect¬ 
ed Avith the wet habitat, and accordingly the plant was 
extended in a drier situation. Since only a small ciuantity 
of seed was available this tvas sotvn in boxes and the 
seedlings transplanted as soon as they Avere large enough 
to be handled, t^uineunx planting Avas adopted, the in- 
teiwal being 2 feet, and in .spite of the wide spacing the 
plant spread rapidlj’ and fonned a dense carpet suppressing 
both gra.ss and weeds. As anticipated, the plants blossom¬ 
ed freely and several pounds of seed haA’e been collected 
Avhich AAill be soAAm at the commencement of the next rainy 
season. 

Professor C. V. Piper (Senior Agronomist U. S. 
Department of Agriculture) reported as follows to the 
Assistant Government Botanist witli reference to this 
plant;— 

“ Your No. 100 is Vigna repem, a highly variable species 
which it Biay be possible to split up into a series of A’-arieties. It is 
abundant in some places in this country and we have experiment¬ 
ed with it as a crop, but in regions where it is not natwe the 
results have been indifEei*ent. I see no reason why it should not 
be an excellent green maniwe crop particularly if the seeds can be 
gathered cheaply enough. 

I am calling this Vigna repens, there seems little doubt 
that the repem luteola, and one or two other names may represent 
the same species- Apart from the little experimenting we have 
done with the species I do not find any records of experimental 
work.” " 
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DUAmAQE. 

In dealing with the fl'eather conditions prevailing 
during the period under review reEerenee was made to the 
water-logged condition of the mamirial plots. The drainage 
water from the Experimentid Fields flows down a trench 
on the Southern side of the Botanic Gardens and thence 
down the Croal Sti-eet tfench. Owing to the Lamaha 
Canal and the Sophia navigation trench separating the 
Experimental Fields from the Station it is not possible to 
make use of the Sophia drainage system, without the 
installation of an aqueduct of which the cost would be 
pndiibitive. There is no doubt tliat the trench in ('roal 
Street is overtaxed in hesivy weather and that the. installa¬ 
tion of a pumping plant to maintain the Croal Street trencli 
at a reasonable level would be iustified by the improved 
conditions that this would produce in a large residential 
area, apart from the great benefit which v'ould be reaped 
by tire Station. The installation of a small pumifing plant 
at the Laboratory would greatly improve conditions at the 
Experimental Fields, but unfortunately this would probably 
cause the Croal Street trench to overflow in heavy weather, 

SOPHIA. 

SEEDLINGS. 

im. . 

A field selection was made l>y Mr. Bastiaans in 
October, and a second selection by Mr. Tliomson in 
January. Samples of the selected canes were analysed. 
On cutting the.se fields for grinding an exceptionaliy stout 
cane was found which had been misscsd in botli inspections. 
As the first three canes cut weighed 22, 20 and 19 lbs. 
respectivelj' it would appear that complete reliance should 
not te placed on a system in which the first selection is 
dependent on field in.si)ection. 157 varieties Avere extend¬ 
ed in Field Xo. 5 M. As a result of the exce])tioually 
heaA'y rains in March and., the resultant long continued 
waterlogged^ condition of this field a large proportion of 
the plants died. In June the survivors w'ere replanted in 
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Fo. 4 W, as stumps, so as to reduce the area under cultira’ 
tion, and at the same time maintain a normal planting 
distance. This iiivolved a loss of 29 .seedlings, 

1923. 

254 of these were selected and planted out in Field 
4 W. The exceptionally heavy ^yeather in March resulted 
in a loss of nearly 60 per cent of these, 109 now remain-- 
ing in cultivation, 

1917, 1919, 1919, ^ 1920. 

A number of these were extended from the last 
Section and planted in Fields 6-9 W. inclusive. This 
selection was conducted by Mr. Bastiaans and depended 
eUtirelj^ on the appearance of the cane in the field. 

It is to be regretted that more complete data was hot 
available with regard to both the tonnage of cane per 
acre and the sxigar content, 

OSLOEOTIC MOTTLING OF E. M. 10 (12) 
AND BA €082. 

Early in Octol)er the peculiar appeiirance of tlie 
abandoned plots of tliese two varieties in Field 12 W. was 
first noticed. The plants were extremely stunted and 
the leaves in’eseuted a suspiciously mottled appearance 
in addition to being extremely pale in colour. 
'Die plants Avere inspected by Messns. Cleare and Altson 
Acho expressed the opinion tliat the canes AA’ere prol)ab],\' 
suffering from Mosaic Diseasb. The necessary steps were 
then taken to bring the matter to the notice of the 
manager.^ of those estates Avhieh’ had receiA-ed cuttings of 
those tAA'o varieties. In the majority of cases it Avas found 
that the tAAo A'arieties had not gic'en ssitisfaction AA'here the 
planting material could be traced back to these particular 
plots. In a feAA' cases groAA'th had been so unsatisfactory 
that tlie A’arieties had been already throAvn out of culma- 
tion as being of no Awlue. WhereAmr health3" B. H. 10 
(12) was found AAoth a dark green foliage further enquhy 
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Blioived that the pkntiiiftvniaterial had oriA'inahy been 
obtained from some other importatiom 

From enqmries made as to the antecedents of the 
original iniportations in 1920 it tvonid appear that these 
are open to grave Biispicion. The expoi'ters vState — 

''Tliese two lots however, did not come to ns direct 
from the Plantation bnt through the Manager’s Agent in 
town, a Mr. E. C. Hill. This Agent owns or leases a portion 
of what was many years ago known as Kensington Pin. on 
the Western outskirts of the town. Only a small portion of 
the lands is now under cultivation, the remainder being built 
over or in Tenantry. We know that Mr. Hill had some 
canes on these lands at the time because he spoke of them to 
us as being very vigorous and healthy, and it is just possil)lo 
that some of his plants •were included in those delivered from, 
‘"Frazers” hut he kept no record and does not remember 
whether this was so or not. 

At the time of our shipment there was no suspicion of 
Mosaic Disease, the first appearance of which was reported to 
the Cjovernment by the Agricultuml Department on the 27th 
Oeto])er, 11)20‘ In May 1922, however, Mr. Hill’s fields were 
found to be infected and he was made by the Government to 
. destroy four acres. He has planted no cailes on the land 
since. 

In view of the foregoing it is not impossible that so m 
plants from HilFs lands were included amongst those shipped 
and that the source of infection may he traced to them, Mr, 
Hill tells us however, that he sold a large quantity to Bt. 
Yincent from the same lands and that no com])laint has 
I'cached him about these. 

]\Ir. Altson in later reports expresses tlie opinion that 
tlie canes -were not suffering from Mosaic Disease. 

No matter whether the disease in question was 
actually Mosaic or some other form of chlorosis tliere is no 
doubt that this particular stoc^k was not in a normal state 
of health and, consequently, that the precautions taken 
'were justified. '. ■, 


Apart from the few^ distrihuted early in 

Oetol>er on a selection earned out by Mr. Bastiaans, no 
s^?edlings have l)een distributed to the estates. It was 
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found that insufficient was known as the value of the seed¬ 
ling's under cultivation and later it was feared that indis- 
ci'iininate distribution might result in the spread of the 
ehlor'otic mottling described above. 

EXPERIMENTS IN VNBER.BEAINAGE. 

The system of broad open drains which is imiversal 
on the estate.s pnhably presents (Uie of the greatest 
obstacles to the use of mechanical implements for intertill¬ 
age Iietween the rows of canes. The open trench system 
jms the further disadvantage that it excludes quite a 
considerable area from cultivation. In Upper Assam a 
system of covered drains has proved satisfactory and 
comparatively inexpensive, though labour there is very 
much cheaper than it is liere. These drains were construct¬ 
ed as follow:— 

(1) A trench was dug 1 fof)t wide and 2 feet deep. 

(2) A trench 0 inches wide and 2 feet deep was dtig 
at the liottom and iil the centre of the first trench. 

(d) A layer of bamboo matting was laid along the 
shoulders so made as to form a lid to the narrow trench, 

(4) The sub-soil removed in digging the narrow 
trench was then placed on top of the matting and the first 
few inches well tamped bj- treading. The broad trench 
was tlien filled itt completely. 

It was found by experience that covered drains of 
this type still functioned after 10 years in heavy soils with 
a rainfall of 100 to 110 inches, of udiich the greater part Ml 
between the middle of June and the end of September 

Three beds in Field No. 12 W. were drained in this 
way, but unfortunately the drains were not covered in as 
fast as they were constructed and this resulted in the 
shoulders which had been exposed to the tveather cracking 
and subsiding to a certain extent. In spite of tins and of 
the fact that the ungraded side ime resulted in the bamboo 
matting being uirder water for the greater part of the year, 
this plot was obviously better drained than any other area 
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on the Station. Had the side line been gfaded, and the 
Ti’atei’ level maintained at a lower level than that of the 
matting (which was only 18 inches below the level of the 
bed) still fnrther henelits ^^'onld have been obtained. 

The cost of constructing drains of this type by hand 
is so great that the system cannot be adopted under 
ordinai'y e.state conditions. The cost of excavation could 
be reduced considerably by performing this operation 
mechanically by such an implement as the Eevolt Excava¬ 
tor. The following descriirtion of this implement is taken 
from the Joxirnal of the Ministry of Agriculture, Vol. 2(>, 
P. 1082 (Feb. 1920) 

“ The U-shaped share serves to scoop up a layer of the 
soil; the loosened soil entei-s the lower part of the inclined 
conveyor that carries it to the top • of the machine where a 
discharge chute returns it to the ground on the side of the 
trench. An adjustable shoe in front regulates tlie depth of 
the cut. The conveyor is driven direct hy the combined cog 
and carrying wlieel that runs along the bottom of the ditch. 
It is understood that near Boston, Lincolnshire, working in 
light loamy soils the machine with a Fordson tractor eiit 100 
yds. d feet deep in half an hour. 

The rate of working in a V'et clay .soil is not appreci¬ 
ably reduced. As only (i inebes can be taken at each cut, 
progress would be mucb more rapid with several macbmes 
in tandem though this would require a larger power unit 
such as the Holt tractor or the Fowler erdde tackle. This 
exciiA’utor has already been tried successfully in tliis 
Colony but was found to be too light and flimsy. 

Ill May 1925 1 was informed by tlie South Lincoln¬ 
shire Engineering Co., that they were starting coustructioii 
on a new model which is to be lieavier and more robmst, 
and free from projecting holts and studs which in the old 
model scored the wall of the trench and increased the 
friction unduly. This firm is working in co-operation 
with Messers. Marshall of Gamshorough and there appears 
to be every likelihood that they will produce a satisfactory 
implement. 

■ It is quite likely that a cheaper substitute could be 
found for tlip bamboo matting used in Assam. Rough flat 
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tiles miglit be made from the heavy clay found on the 
front laud, which could l)e burned in a stack kiln. It must 
be borne in mind that a narrow trench 2 feet deep is 
equivalent to a circuhu’ tile drain 18 inches in diameter. 
In the early experiments on tile drainage carried out at 
La Penitence, inadequately .small tiles were used 3 inches to 
4 inches in diameter, a size which is only used at the present 
time in England where the rainfall is one third of that experi¬ 
ence here. The late K. J. Mackenzie of the Cambridge 
School of Agriculture was of the opinion that with a rain¬ 
fall of 80 to 100 inches tiles at least 8 inches in diameter 
would be required. 

Drains of the “cut and cover” type construct¬ 
ed in the forties in peat are still giving satisfactory service 
after 80 years. Here the cover was made from dried peat 
turves which were well rammed., A similar type of drain 
might prove satisfactory on pegasse soils. 

DmiONSTBATlON OF THE MOTOTILLEB. 

In April 1925 the first Rototiller to arriw in the 
Colony Avas kindly lent by Messrs. Davson & Co., to the 
Station for trial and cleinonstration. As tlie bearings bad 
not been run in, the machine was stiff and did not (level op 
its full ])ower, l,)ut, in spite of this the machine de.A'eloped a 
very gO(Ad tilth, such as could Only be otitained witli any 
other implements (in the hea\'y clay soil at Sopliia by a 
long series of tillage operations which u'ould have to be 
curried out luiiler (iptimilin W(?ather coiiditkius. 

At the deinonsti'atioii some of (he iilaiiters feared tliat 
the machine Avould be too sTuall and light for serious work 
on estates. A larger machine could not be used for inter¬ 
tillage in the cane field, and its lightness is really a great 
advanbige since this facilihities transportation from field 
to field. Experience has shown that Avith fair treatnanit 
(lubrication ete.) it Avill give continuous service, tlie 
quality of the AA’ork improAung as the liearings get run in. 

Reference imist be made tP the AAmrk canned out by 
Mr. Waterfield Avith the Rototiller at Pin. Marioimlle. 
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His e:spei‘iments ’('sitli one machiue guve such promis¬ 
ing results that three more machines were imported. Ko 
attempt was made to make covered drains, small wooden 
bridges being used to enable the machine to i)ass froni be<i 
to bed. In spite of the expense ineuiTed in moving these 
bridges, the cost of cultivation was reduced to a \-ery small 
fraction of that entailed by hand lalK)ur. The actual 
reduction of expenditure is comparatively of niuch less 
impoidance than the very great improvement produced in 
the quality’ of the work and consequently in the tilth. The 
saving in man |K»wer, that is the number of labourers 
employed per acre per annum, is an aspect of the problem 
which is of very great impoidance in this Colony with its 
very limited labour supply. 

Apart from the impnwement in the tilth produced by 
better cultivation, further benefits are to be looked for 
since this machine null render it possible to place large 
areas under leguminous cover crop.s such a.s Sesbanea and 
Crotalaria, and fxu'ther to incoporate these with the .soil. 
The Rototiller has successfully turned under crops of 
mustard standing 3 to 4 feet high. 

I understand that a fleet of Rototillers have been 
ordered for Pin. Blairmont and I have no doubt that Mr. 
Wacerfield will l>e pleased to answer any enquiries as to 
tlie capabilities and performances of the.se machines. Of 
course with the Rototiller as with any other implement the 
personal element must be taken into accoimt, one man 
succeeding where another fails. 

SPADING BXPEBIMJENT. 

Upon the recommendation of Sir John Harrison 
three beds in Field No. 4 W. were planted out with D. 62,5 
in the month of June at various mterplant intervals. Sir 
John Harrison was of the opinion that an excessive 
number of tbps per rrmning rod were planted on the 
estates. Though this might reduce expenditure bn 
supplies, it was largely responsible for the poor spring 
which was probably due to the selection Of plantin 



hiaterial being insufficiently strict. Where a large quanti¬ 
ty o£ planting nuiterial is requii’ed it is obvious that the 
same degree of discrimination camrot be applied in 
selecting the tops. 

In this experiment the tops were planted at 36, 24, 
18, lo, 12, 9 and 6 tops per row respectively, four rows 
for eacli spacing constituting a plot; it was found possible 
to plant six series of plots, and since the produce from 
each individual roAV will be weighed separately, 24 obser¬ 
vations of each spacing will be obtained. 


^'TRE JACKFANr 

A new implement ctdled a “ Jackpan'' was received 
from Messrs. Booker Bros, for trial. 

“The .Tackpan is not tmlike a pick with a long handle 
and one blade Avhich at the end broadens and flattens out 
into a chisel-like edge. The second blade is replaced by a 
Avide, pear shaped disc. In use as a pan breaker or cultiA-a- 
tor the Jackpan is driven into the ground like a pick. So 
great is its penetration, thanks to the scientific design, that 
only in the very hardest soil is more than one bloAA' reciuired 
to bury the blade. An upward pull on the handle causes the 
blade to rotate about the fulcrum formed by the disc, thus 
shattering the surrounding soil in a Avay that must be seen 
to be fully appreciated.” 

Unfortunately the laboiu’ in this Colony is not accus¬ 
tomed to handle the hoe so that the same degree of success 
was not obtained here Avitli this implement as compared 
with the results obtained in the East. Nevertheless for one 
particular operation it Avas found to be of very great value, 
namely in opening up the soil after wet Avetither—" sub¬ 
soil drilling; ” This has been satisfactorily carried out at 
the rate of one cent per row per bed or $2.40 per acre, 
both banks being drilled. 

The implement is substantially made and should have 
a long life. It is estinrated that the cost Avould range from 
$1.08 to $1.20 each according to the quantity required. 
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EXHIBIT AT THE ESSEQEEBO AGBIQUL^ 
TUBAL SHOW. 

The si)ace allotted whs situated on the North West, 
corner oE the show ground. The acconuuodatioii provided 
consisted oE a large notice board 12 feet liy (S feet, a 
covered stall, and a small area oE land encl(.ised by a fence 
for demonstrating a covered drain and a manure pit. 

The notice lioard, whieli was cxwei-ed with black cloth 
served for the disi)lay of a map of the Sortbia Exiteriment- 
al Stati(m (.m the scale of mie inch to the rod, a, set of 
four diagrams illustrating the construction iind use of the 
Rototiller, :iiid a eolleetiou of varnished canes. 

On tlie l)ack of the notice board were »ho wn three 
diagrams giving :— 

(1) Tlie mean annual production of sugar in the 
Colony over periods of five shears from 1826 to the present 
time. 

(2) The areas occupied annually by the Bourbon and 
D. 625 varieties since 1902. 

(S) The areas occupied annually by a number of 
seedlings and imported varieties since 1902. 

Immediately in front of tlie iiotice. board were found 
a number of young seedling canes in baskets and a box of 
still younger seedings. The latter served to illustrate the 
efficacy of the method devised by Sir John Hai’rison for 
raising seedling canes, the growth resemliling that of 
a grass lawn. 

On a table in the covered stall were arranged a iium- 
ber of experiments connected with soil iirohlems. Promi¬ 
nent amongst tliese was a brass tube about four inches’in 
diameter and slightly tapered. This, the Ivopcczky soil 
samiJing tube, is designed to enable a sample of the soil to 
be taken with tbe minimum disturbance. It lias the lower 
edge shaii^ened to facilitate eiitiy the soil and is 
provided with lids which serve to close both cuds tightly. 



A gauze eos'er was also sliown wliicli could b« Intei'cliang'ed 
with tlie lower cap. 

An experiment in which u.se was made of these tabes 
n as on view. Sami)les of soil, which had been taken ^^’irh 
the niiuimiun disturbance from under-drained and siu'face- 
drained plots, wei*e shown to luu'e widly different pro¬ 
perties as regards the percolation of water. On ponring 
equal v'olumes of water on both samples the under-drained 
soil offered verj* little resistance to the penetration and 
passage of the tvater, Avhile the surface-drained sainjde 
remained co\’ered tvitli A\'ater for a considerable period, 
ddie water dripped A'ery slowly ,from die latter sample, ljut 
flowed rapidly from the nnder-drainedoue. ddiis ex]ie.ri- 
nient was greatly appreciate<l as lieing a l er^' satisfactory 
demonstration on the impinvement of the soil brought 
al)out by undor-drainage. 

Another Ivopeezky tube contiiining a mixture of 
ordinary clay soil and artificial farm yard manure shewed 
the great impro vement in the texture of the soil produeed 
hy the addition of organic matter. 

In the centre of the table there was a large stand 
.supporting eight graduated glass tubes. Four of these 
dipped into a trough containing water, and the other four 
were suspended above the trough, the lower ends of the 
tube were closed witli muslin covers. The tubes were filled 
with Fine Gravel, Coarse Sand, Fine Sand, and Claj’", respec- 
tivelj''. It was .seen that the ii'ater rose to the greatest height 
in the tube containing Fine Sand, (owing to the small size 
of the capillaries.) The ascent of the water in the clay 
was so slight that it was liarely visible. The doivnward 
movement was most rapid in the coarse grained soils, 
while in the clay the water only penetrated to the deptli 
of an inch, though the experiment had been started the pre¬ 
vious evening. 

A young cane sett growing from a single node was 
shown to illustrate how it was possible to economise in 
planting material with tbe object of securing a mor« care¬ 
ful selection of tops. 
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in the encloBiu'e a ti’encli IS inches nide by 18 inches 
deep had lieen dug. At the bottom of this trench, iuid in 
the eeutre, a second one had been cut 6 inches wide and 
IS inches deep, on tlie shoulders so formed a l>aml)oo mat 
was laid, and a portion covered in with soil. This illustrat¬ 
ed the meth<jd of uudei'-drainage .successfully de\eloped 
by Mr. John Pringle on the Pabbojan Tea Estsite in Upper 
Assam, -where it was fomid that drains prepared in this 
way continued to fimction for more than 10 yesirs. A 
ix)ster was displayed drawing attention to the advantage of 
under-drainage and gmhg a rough estimate of the probable 
cost of this method. Bpecimen.s of matting were also on 
view. 

ill a pit alongside -wa-s shown a sample af Artificial 
Farmyard Manure prepared from Avaste cane, tj-ash and 
other A'egetable debris. The material consisted of a soft 
friable poroirs mass scarcely showing any of the original 
structure of the cane, etc. The nitrogen content of the 
moist material was U'31 per cent, which compares quite 
favoui’able with the ordinary Farmj'ard Manure or with 
that made l>y the Adco process, ft is probable that tire 
favoiu-able type of fermentation is largely due to tlie pres¬ 
ence of alkali m the subsoil Avaters. 

Brief demonstrations Avere given at intervals through¬ 
out the day and appeared to create considerable interest, judg¬ 
ing from the number of enquiries made, by cane farmers in 
rwrticukr, 

LEOTUBES. 

•iV lecture (aititled;’The Aims and Object of tlie 
Sophia Expcrinient Station,’’ illustrated Avith lantern slides 
was gken at the folloAving centres ■ 

Diamond Hampton Court 

Leonora Marioimlle 

La Bonne Intention Wales 

Blairmont Uit\dugt 

. Port Mourant 

A lec-tiu-e eutitled Plant Root and Its Environ- 
inent Avas giA'en at the same centres AAnth the substitution 
ot bchoon Ord for Wales. 
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VISITS TO ESTATES. 

liave been i)aid to estates at inter\^a]s but fre¬ 
quent changes in the nianagiiient of the Sfeition have made 
it inadvisable for me to be awaj' from the Station more 
than was absolutely necessarj’. 

The mo.st striking change during the last two years 
is the large increase in the nmnber of outfits for niechani- 
cial tillage. These are in the main designed for the periodi- 
cial deep ploughmg before xdantmg, the- Killifer and tlie 
Kototiller being the two cliief exceptions. 

There is one direction in which estates equipped with 
pumping plants could effect a very great improvenient in 
the soil co]idition.s. As a result of the insistance on 
every possible economy being practised in \-iew of the de¬ 
pressed condition of the sugar market, pumping plants are 
onh' worked to i)revent the water in the sideline actually 
flocKling tlie front fields. Conseciuentb' for long pei’iods 
on end water tnaj,- be seen standing up to within less than 
a foot of the beds. This inevitalxly results in the front 
fields remaining in a n’ateidogged condition and hence pro¬ 
viding extremely unfa^'ourable conditions for the growth 
of the cane. 

If it Avere iiossible to maintain the water level at a 
reasonable depth, say three feet l)elow the beds, Iry running 
pumps for longer periods it is extremely probable that the 
increased expenditure would be a i>rofital)le investment as 
a result of the increase in the yield of tlie cane and in the 
sugar content. 

As a result of the imiiroved conditions it would V>e 
found that the soil could,be tilled more easily, that the 
canes themsehes would lia\'e a larger and deejjer root 
system and so lie lietter equiiiped to withstand a periorl of 
drought. 

OFFICE. 

A card index of the seedlings at the Station has 
been compiled. On each card, information is gh eu as to the 
location of the seedling, as to its cropping power and also 
its analysis. In compilingt this M brought to 



iight that ui a irumber of infitancevS tlie fsame ruiinljer had 
Ijeen applied to different seedlings. With the. aid of tlie 
card index it will be possible to obxiate tlie confusion 
wliicli Avould have l>een In’ought about if this liad not l)een 
discovered. A card index of scientific articles concerning 
the work caiTied out at the Station and at the Laboratory 
has l>een compiled and will be kept up to date from time to 
time. Typewriters ha\'e been purchased for the use of the 
{diemist and the Field Manager. 

SALE OF CANES. 

371 punt loads of cane were forwarded to Pin. Ogle, 
and these gave 89 tons of sngar. The Station received 
SljOoO.TH as a result of tlie transaction. 

Approx. 



Acres 

Punts 

■ 

sugar per 

acre. 

Sophia Station, Cultivated 

47.57 

293 

li ton. 

„ „ Abondoned 

16.82 

50 

3 

I" ?? 

„ „ Total 

64.39 

343 


Experiiiieiital Fiekb^^ 

Cultivated 

3.33 

,25 

2 ton. 

Experimental Fields, 

Abandoned. 

2.50 

3 

1 

5 , 5, Total 

5.83 

28 


Grand Total 

70.22 

371. 

jj ton 

COMMITTEE. 




At the commencement of the period under re\de-w the 
]ier.sonnel of the Committee was Sir John Harrison C.M.(T. 
(Chairman) Hon. Mr. R. E. Brassington, Messrs. G. E. 
Anderson, A. E. Craig, 11. Strang, P. H. Edwards and C. 
Farrar, the two last named being locum tenens for Messrs. 
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D. Clarke and W. M. B. Sliiekls respectively. The Plan¬ 
ters Association re-elected the retiring members Messrs. 
Strang, Clarke and Shields as from Lst January 1925. 

Mr. It. P. Daggett acted for Mr. Anderson from April 
to the end of October, whilst Mr. 'W. S. Jones acted for 
Hon. Mr. Brassington from June to October. 

At the Septeml^er meeting it Avas decided to le\'y 
an assessment at the rate of 24 cents per acre during 
the forthcoming year. 

A statement shoAving the total Receipts and Expendi¬ 
ture for the year ending 30th September, 1925 is appended. 

C. L. WHITTLES, 

Superintendent. 
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BRITISH GUIANA SUGAR PLANIERS 

StaUment Shelving Total Receipts mid Expenditure 

RECEIPTS, 


Balance 1923-24 ... $ 3,080.96 

Assessments on Sugar Estates 1924-25 21,828.40 

Government Contribution in lieu of 

assessments on Cane Farmers,,. 1,000.00 

Interest on Savings Deposit 216.07 

Sale of Pi’oduce ... ... 4,050.78 

Other Sales ... ... ... 11.58 

Refunds ... ■ ... ' 61'5,56 
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EXPERIMENT STATIONS COMMITTEE. 

for the Tear ewMng SOth September^ 192^^ 

FAYMJEJTTS. 

MANAGEMENT. 


Chaiixnan ... ... 

... $1,000,00 

Secretary 

580.00 

Superintendent (Salary) ... 

... 3,380.64 

,, (House) 

600.00 

Chemist 

... 3,136.53 

Field Manager 

... 2,599.03 

Chemical and Botanical Assistant 

546.00 

Field Overseer 

864.00 

Clerical Assistant 

364.39 

Travelling 

943.29 


SOPHIA STATION. 

Buildings, Bridates, ete. ... ,, 25.62 

Nursery ... ... 566.69 

»General Cultivation ... ... 2,654,80 

Manuring ... ... 97.18 

Reaping, Transporting Distribution 1,165.99 
Pests ... ... ... 507.66 

Canals and Paths ... ... 327,48 

Navigation and Drainage ... 123.48 

Irrigation ... ... ... 23.08 

Miscellaneous ... 853.01 6,345,39 


Expenses. 

Rent and Insurance ... ... 1,134.50 

Buildings, Bridges, etc, ... ... 8,72 

Manures ... 171.33 

Reaping, Transporting & Distribution 202.44 

Navigation and Drainage... ,,, 12.78 

Irrigation ... 28.30 

Miscellaneous ... 124.72 

Office and Laboratorv ... ... 2,128.63 

Contingencies ... ... 207.85 4,019.27 

TOTAL PAYMENTS ' " 

Balance in Barclays Bank Savings Deposit 
Balance in Barclays Bank Current Account 
Petty Cash on hand, Pield Manager... 

Petty Cash OB hand, Secretary 

. ■ '$30,803.35 


23,378.54 

6,494.91 

879.90 

25.00 

25.00 






THE EEPOET ON THE LAEOEATOET 
FOE THE TEAE EHDIHG 
30TH SEPTEMBEE, 1925. 


STAFF. 

The Staff o£ the laboratory, apart from the Ghemitit 
and his assistant, consists entirely of government appren¬ 
tices. By the kind permission of the late Chairman it has 
been possible to employ these boys for all the routine work 
of the laboratory. 

The number of apprentices employed at the laboratory 
depends on the nature of the work in hand, a large number 
being required when sugar analysis is being performed. 

Much credit is due to them for having unfalteringly 
remamedat work, tvlhch being of a routine nature, presents 
but few attractions. When it is considered that the work 
was quite new to them all, and not one of them had had 
any scientific training, it is gratifying to find keenness, 
interest and careful work .so patent. 

In only one ca.se was a boy foniul to be unsuitable 
for the work. Below is ajqtended a list of the uauie.s of 
the aiqjrentices and the i)eriods during winch they worked 
at the laljoratory. It will be noticed that one or t^vo boys 
have only been employed for a few day.s, the rea.son being 
that these boys were re(juired to fill vacancies causedliy 
illness or .some import;iut busine.ss. 

The lx)ys ai’e required to attend lessons, model gar¬ 
dens, and carpentry instruction, and these iu'rangeinents 
have also camsed them to be absent for varying periods. 


Name Total Days. Name Total Days. 

1. Lall. 193 J. B. Low 17 

|i. Hoppie 60 J. Pile 16 

P. 0. Jackson 5 

H. Persaud 39 W. Jaundoo 2 

W. BoveE 24 
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EQUIPMENT. 

BUILDINGS. Previous to March, 1925, the build¬ 
ings of the laboratory only consisted of a mill I’oom and a 
small room adjoining, which was reserved for the polari- 
nieter and the vTiting up of tlie results. This room is also 
used by the Experimental Fields Overseer. 

As the accommodation was quite inadequate for a 
reasonable amount of work to be done, the • adjoining tool 
shed was incorporated with the laboratory by the removal 
of a partition. 

This extra space being far removed from the engine 
was almost free from vibration, so that all weighing and 
preparation of solutions are now performed there. 

A lax'ge number of shel ves, Avhich have been made 
from packing cases, have been fixed as there was no 
accommodation for bottles and other pieces of apparatus, 

Tavo neAv benches Avere made and one I'eraoA’ed from the 
mill room, being found more useful in the laboratory proper, 

MACUTNEBY. ■ 

The original engine used for driving the mills 
Avas an experimentid alcohol engine made by Messrs. 
Tangye. This engine Avas at least 25 years old and in 
such a Avorn out condition that a man Avas required to at¬ 
tend to it continually Avheu running, llunning periods appear 
to vary from J an hour to 4 hours, and this uncertain state 
of affairs appears to Iuia c existed for a long time judging 
from the stoppages recoixled in the milling i)ook. The 
engine finally Ixroke doAvn altogether in November and 
AA'as pronounced by the goA'ernment engineer to be quite 
incapable of doing any AA-oi'k. 

An estimate for repairs Avas draAvn up, Imt it appeared 
that the cost of such repairs AA^as at least one third the 
cost of a neAV engine. : 

A neAV engine, a four stroke 10 h.p. oil engine by 
Messrs. Crossley, was therefore purchased and pxit doAvn in 
March 1925 and has gmen the greatest satisfaction. 

The engine is arranged to shirt on petrol and AA'hen 
warm to run on paraffin. This dual arrangement of fuel 



allows of easy and ciiiick starting ; the starting time for 
the new engine being aitproximately dt) seconds as ‘against 
half an hour for tlie old engine. 

The mill wliieh was driven l»y the engine, was 
about 2 a years old. l:»ut having done no serious work was 
in fair oondition. die brasses were onh' slight^' \N-orn. 

(')wing to the small capacity of the mill, it was decid¬ 
ed to purcliase a second mill. The mill was installed as 
Mo. 2. mill and was driven from the same shafting. In 
the event of a lireak down of either mill it is possible to 
grind at least 50 per eent of the normal number of canes 
Ity one mill alone. 

A supply of low voltage electricit.x- was reiiuired 
for working various pieces of apparatus in the lahoratory, 
and a ti volt (10 watt generator and a <S0 ampere hour 
flattery- was installed. This plant is identical vv'ith that 
.supplied on motor ears for their lighting ecpiipment. 
The dynamo is driv'en l).v a Ivelt from the flywheel of 
the engine s<v tliat when the mills are running tlie dynamo 
v\'ill siipjdy current at a negligible cost as the ])ower 
re<iuired to drive it is verj' small. 

A lathe, made Ivy C. A. Minderveli and knowni 
as the Wade Lathe, was pnrcha.sed with u complete set of 
tools, and has already justified its small cost by the 
amount of apivaratus that has been made on it. 

With this ecpiipment the laboratory has very seldom 
to rely on outside lielp for making apparatus, 

APPABATVS. 

The only heating apparatus found in the labomtory 
was a small spiiit lamp, which was quite useless for 
heating large v’essels. 

As power alcohol appeared to work well in the 
Barthel spirit kmsen burner and was cbetip, it was decided 
to adopt this aS’the standard method of heating thronghont 
the laboratory. 

A .small copper pipe was laid round the bench and 
the burners attached at T pieces as with gas. 
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The heat of the burner is good mikI steady, and the 
arrangement indicate<I above has nearly all die advanhiges 
of gas. 

In order to keep the temperature of the ialioia- 
tory as low as possible wbile soil work is in progress, 
a small corrugated iron shed was set up opposite the 
laboratory (this shed liad originally been built by the 
late Superintendent at tlie back of the lalioiatory) and a 
batter.v of Barthel burner was set up there for the ignition 
of soil fractions. 

Allot air oven and also a hot water oven together 
with a water bath liave been installed there, so that there 
should be no danger of fire in the. Laboratory when ovens 
etc. have to 1)e left going ov^ernight. 

When the alterations were vaade to the building 
in March 192.5, a liigli pressure water supply was an’anged 
for use in eomieetion ivitli a filter pump. 

This water supply consists of. a 100 gallon tank sup¬ 
ported on a wooden tower about 20 feet above the grotuid. 
Water is pumped into this tank from a 1000 gallon tank 
at the base of the tower. 

Rain water collected from the roof of the huildiiig is 
stored in these tanks and supplied to the sinks l>y means of 
a pipe running the length of the building. 

In order to keep the speed of the milling and the 
the sugar analysis constiuit, a special clock was made in 
the laboratory and set up above the mills. At a point 
near the door Avhere the mill driver stand.s is an electric 
counter and alarm. 

The clock is arranged to send an electric cimrent to 
the alarm and counter every three minutes or any other 
desired period, so that a signal is given when another 
sample of canes is to be fed into the mill. As a further 
check, the electric counter shows the correct number of the 
sample which is supposed to go into the mill at the given 
signal. 

The driver has complete control over his people, and 
thus relieves the chemist of much of the detailed 
supervision of the milling. 

This system has been found to work exceedingly well. 
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Tliere was oiaginally in the laboratory a _ small 
rough chemical balance 'vvhich has been used for niakmg up 
solutions of approximate accuracy, and for the weighment 
of soil fractions. - _ 

When a large number of samples have to be weighed 
this type of balance is unsuitable for heavy loads and also 
causes a great loss in time. 

A semi-automatic balance was purchased from Messrs. 
Avery Ltd., which is suitable for weighing betwen 0 and 
5 Kilos with an accuracy of I- Gi’amme. 

The balance consists of a set of xinbalanced pans and 
the sGile reads from 0—100 grammes. The object to 
be weighed is placed on the pan, and if less than 100 
grainmes indicates directly on the scale the weight, Init if 
heavier than 100 grammes, a 100 or 200 gramme weight is 
placed on the opposite pan, so that the pointer then 
indicates the odd number of grammes. 

Where a large number of similar weighments have to 
he made it is only necessary to record the difference shoAvn 
on the scale. 

It has been found that 144 samples can be weighed 
and the weights recorded by one person in less than 15 
niinutes. , 

The hedance is of particular use wlien the moistiu’e 
content of soils is to ])e determind as the sample has little 
time to change in weight xvhile the weighment is being 

performed. 

It has been necessary to order a certain amount 
of apparatus as the amount already in stexh was found to 
be insufficient for the work in 1 land. 

.The Westphal balance in use ax'us found to be iiiaccn- 
rate and it was fortunate that there was a spare available. 
The cause of the trouble is uncertain but it would aiipoar 
that the knife edges are worn and require grinding. 

An imin-ovement has been effected in the use 
of the polariineter. Formerly it was necessary to dark¬ 
en the xrholc room and to place an oil lamp on the opposite 
side of the partition separating the lalioraiory from the 
mill room. It u'ill easily he niiderstood hixw incouAaenient 
this arrangement was. 
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A large packing case was treated witli a dull black 
paint both inside and out, and the polarimeter was clamped 
firmly before a ground glass window in the end of tlie 
box. A small motor car bulb was mounted outside the 
box in front of the window and protected from damage by 
a tinned iron coyer. 

A second lamp was placed in the roof to illmninate 
the scale and also to afford liglit for the operator while 
pouring the jhiice into the instrument. 

The lamps ai’e controlled by a two-way switch so 
that either lamp can be used but not botli at once ; finally 
there is a bliick curtain nailed on the outside to keep oat 
the light whicli would pass in round the shoulders of the 
operator. 

It might be ad\unt!igcous to insfiill a vSinall ventilat¬ 
ing fan, though the time spent in the box is small as tlie 
readings can be taken with great rapidity owing to the 
improved illumination. 

Tlie determination of glucose has been arranged so 
that there is very little left to the judgement of the 
assistants. ' . 

The solutions are supplied from automatic burettes 
and pipettes so that it is almost impossible for too much 
or too little of tlie reagent to lie used by mistake. 

The heating of the glucose fla.sks is by spirit burMer.s. 
As these burners give a very constant heat the error 
cause 1 liy \'ariahle times of boiling is minimised. 

Ill order to allow of rapid weighing of tlie caiie 
samples an iron cradle was hung up on tile hook <)f a 
spring balance (the balance being corrected for tlie w'eight 
of the cradle). The mill ilriver has only to pick up the 
bundle place it on the cradle when the weight is indicateil 
on the saile. The ine^asse is collected in small baskets 
and weighed on a spring balance ; however here it is 
necessary to make an allowance for the weight of the 
basket, as a correcting factor could not be applied to the 
balance owing to the varjung weight of the baskets. 

The following account may perhaps give some idea of 
the system employed in the milling and analysis of the 
samples. 



The samples which have beea brought to the labora¬ 
tory on the previous day are laid in numerical order, so 
that there shall be no loss ot time in finding a missing 
sample. The mill di'iver weighs the sample of cane, re¬ 
cording the number and weight of the sample in a carbon 
duplicate book, unties the bundle and secures tlie wocxlen 
label to a zinc pan Vjy means of a wire. At a given signal 
from the clock the canes are fed into iSTo. I mill and the 
pan placed beneath the chute. 

As soon as all the megasse has passed out of the 
rollers, the pan and the basket are removed to No. 2 mill 
where the process is repeated. In the meantime No. 1 
mill has started on the next sample and the cycle of events 
is repeatetl. 

A imrtion of the Juice is filtered into U' Winchester 
Quart and allowed to .stand for an hour before sampling to 
allow all the bubbles to come to the surface. (The mills 
start an. hour in advance of the analysts to avoid wasting 
an horn*). 

A second label is attached to the bottle bearing the 
same number for future identification as the wooden latel 
is removed when the sample of liquor is taken out for 
analysis. 

The sample passes first through the hands of the 
attendant who is determining the specific gravity, then to 
another who clarifies a small quantity for the determination 
of glucose and sucrose. 

Tins latter sample passes first to the glucose determi¬ 
nation where a small quantity of clarified Juice is removed 
and the remainder is passed on the polarimeter. 

copy book, a page of which 
will take 20 entries. As all the attendants work at 
approximately the same speed, it is possible to collect the 
sheets from all the books as soon as 20 determinations 
have been completed, and thereby write up and check the 
smalyseB as the work progresses. 

In the evefit of a sample being doubtful, a repeat can 
be performed as the bottle has stall a label attached, but if 
the figures are found to be normal the sample can imme¬ 
diately be poured away. 
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By this methodit is possible to finish all the cleiical 
•work the same day so that it can be decided -what munber 
ot extensions can be allo'wed for •whilst cane cutting is in 
progress. 

The apparatus in connection with soil analysis may 
come under two headings :-Physical and Chemical. 

In connection with the tilth experiments the Kopecky 
soil sampling tube I’equires a little explanation. It consists 
of a slightly tapered brass tube Avith the loAver edge 
sharpened, and two tightly fitting lids. When it is 
required to immerse the tube in water for saturating the 
soil, the bottom lid is replaced by a tight fitting lid AAdiose 
centre is I'eplaced by a gauze. A set of 1 dozen of the 
tuljes were purchased and haA e provided much valuable 
information. A detailed description of the technique will 
be found under the heading of Work Dom.—Soil Analysis. 

A small sampling augur (split tube pattern) was made 
locally and is used in the soil surveys. The method of 
usmg this augur is too Avell knoAvn for any further 
explanation. 

The beaker method of mechanical analysis Avhich is 
the official method has been adopted here and it tvas 
necessary to procure beakers and .sieves 100 meshes to the 
inch early in the year as the laboratory was Avithout them. 

r 

A dozen sieves AA'ere sent out from Cambridge, but 
later it Avas found possible to procure a good quality 100 
mesh gauze locally, since then all sieves have been made in 
the laboi-atory. 

A set of sedimentation vessels AVere ordered in connec- 
tion AAnth the Kitiuss metliod of soil analysis, the apparatus 
for Avlfich is in course of construction. When dealing Avith 
heavy clays it is not possible to obtain a complete disper¬ 
sion by trituration alone, and it has been found that vibra¬ 
tion of the soil suspension after trituration AAnll effect this. 

Accordingly some some small glass jars Ayith celiuioid 
caps AA'ere obtained in I'eadiness for when the Ki'auss 
apparatus should be finished. 



A supply o£ cliemieals and small pieces of glass 
aijparatus have been ordered for use both in connection 
vith sugar analj’sis and soil work. 

Tliep.H. apparatus, the parts of wliich were purchased 
by tlie late Sxxperintendent, was found to be slightly out of 
order. It appears after overhauling that tliis apparatus 
will be quite satisfactory as soon as it is possible to obtain 
the necessary reagents for this class of work 


WOliK DOKE. 


SUGAE ANALYSIS. 

The first milling season of the year couiinenced on 
September 29th 1924 and terminated on February 25th, 
1925. As has alrexidy been stated the old engine broke 
down finally in the middle of No\*ember, 1924 and all sub¬ 
sequent milling was perfonned on a small hand mill. It 
will be understCMxl that this change caused a great loss of 
time as well as loss in accuracy due to the varying speed 
of milling oji the hand mill. 

During the season September to February 1915 
samples of cane were analysed as cxompared with 559 for 
the whole of the previoxis yeai\ 

The interim period March to September was occupied 
in reorganising the laboratory in i)reparation for the next 
seasons grinding. 

The September seasoix commenced on the 15tli, Inst, 
and up to the end of the month 690 samples had been 
analysed. The report of the results of the September 
1924 to February 1925 season will be found under the 
heading (jf Seedlings. The labour employed for the Sep¬ 
tember 1924 to February 1925 seasons omsisted of four 
men to tuni the mill and one di’iver. 



With two mills it has heai found necessary to augment 
this staff and the totsil number of hands employed is now 
7. The driver in addition of his duties of controlling the 
mill liands is required to weigh tlie samples of cane and 
inegasse. As far as possible creole labour has l)een em¬ 
ployed loth in the case of driver and the mill bands. 

Two creoles are requhed per mill to fee<l tlie canes 
and to recei-\'e the megasse, and one creole to fill the Win¬ 
chester Quarts from the pans. 

As the attendents have to give their undivided atten¬ 
tion to the analysis a creole is kept to wash up the appara¬ 
tus. Much of the liglvter u'ork i.s uudertakeu by girls and 
it is found that on tlie wlK)le that they iire industrious and. 
quick in their work. 

SOIL ANALYSIS. 

It is very important to be able to detei’jnine the 
tilth of a soil, especially when heavy clays are present, 
but most methods that have been devised are either 
too complicated for use in the fields or too inaccurate where 
small difference of texture have to be measured. 

An higenious inetliod of dealing with this problem 
has been suggested by Kopeczkj' wdio used a slightly 
tapered tube the lower end of w'hich is sharpened to enable 
it to cut the soil easily. Owing to the biper of tlie tube 
the soil suffers Init little distortion as the confeict betAveen 
the soil aiid the Avail of the tube takes place only at the 
cutting edge. 

The technique for determining' the ratios betAveen soil, 
air and AVater in soil is as foUoAA's — 

The tube is pressed into the soil, care being taken to 
keep it vertical, until band pressure causes no further 
movement. A flat piece of board is then placed on the 
top of the tube and struck smartly Avith a mallet until the 
edge of the tube is leA^el with the soil surface. The Avhole 
is then cut out hloG with a spade and the surplus soil is 
aaAAui off from tlie bottom AAuth a hack-saAv blade to pixwent 



the puddling of tlie soil as is the case when a knife is used. 
The tubes are then capped aivl removed to the laboratory, 
where they are weighed as soon as possible. This weight 
consists of a mass of soil and water in a tube (the tubes 
being pi’eviously calibrated for Aveight and volume.) The 
}x)ttom cap is now I’eplaced by a gauze bottom and the 
Avhole immersed in water to the top of the tube for a period 
of 24 hours in order thoroughly to saturate the soil. At 
the exph’ation of 24 hours the tubes are remoA’ed and 
alkwed to drain until the water just fails to run in an 
unbroken stream. The second Aveighment Avill then giA^e 
the mass of soil completely stiturated. The tubes are 
alloAA'ed to drain in a saturated atmosphere for 24 hours 
and then AA^eighed to determine the moishire holding poAver 
of the soil. Finally the soil is dried out completely at 
105 degs, C. and AA’eighed again. A small quantity of the 
dried material is Aveighed out and ground in a mortar Avith 
a little AA'ater. After trituration the liquid is transfei’red to 
a basin and toiled to remoA’-e all entangled air, and AA'hen 
cool the AA’hole is poured into a small density bottle and the 
true density determined. From AA'eighments Nos. 1,2, 4, 
together AA’ith the density and the knoAA'n volume of the 
tube it is possible to calculate the percentage A'olume ratios 
of soil, AA'ater and air. This method has been used to de¬ 
termine the difference in tilth on land part of AA hich has 
been forked and pjirt Rototihed. The results of six paral¬ 
lel samples are gwenbeloAv — 

Forked land. Bototilled land. 

Soil Water Air. Soil \\hiter Ah. 

44,3 25.6 30.] 35.1 18.3 46.6 

Same samples aftei’ 24 hours saturation and 24 liours 
draining. 

43.1 38.4 18.5 36.7 35.8 27.5 

atove figures shoAA* aa’cII the improved drainage 
from Rototillage. 

Several samples Avhich liave been taken on ver^' AA Ct 
land gave the proportion of air almost nil aa’IucIi Avas to be 
expected as the soil AA'as almost perfectlj* compacted. 
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A subsoil sample from the back clam of Pin. Chateau 
Margot which was known to be poor had the following 
coinposition. 

PERCENTAGES BY VOLUME. 

Soil Water Air 

51.2 47.0 1.8 

It will be seen from these figures that the soil was 
highly compacted and in a Iwl state of cultivation. 

In all cases at least six parallel samples were taken 
but it would appear advisalde in future to take twelve, as 
the lai'ger number gives a far more trustworthy result. 

Thi,s method of tilth analysis can be of great 
value where different methods of cultivation are being 
attempted or where information is required as to the 
condition of the land for planting. 

Early in the 5 'ear the late Chairman suggested it, 
might be advisable to conduct a series of manurial expeii- 
meuts on a sand reef in order to compare the results with 
those of the Manurial Plots at the Experiment Fields 
which are on hecivy clay. The situation of tlie sand reef 
was thought to be in the neighl)ourhood of field 1(5 W. on 
the Sophia Station. Accordingly a small survey was con¬ 
ducted on the whole of Fiehi 1(5 W. and part of 17 \V. 
The Field consists (cf 14 Ix'ds l)ut it was found that the 
two beds at either end of the field was ruct of the scuiie 
size and could not therefore be Icrought into conc’ordance 
with the rcraainder of the field. 

Each Ixid was divided into 7 plots of 1/fiO of an 
acre and eight cores were taken from each plot. Half 
the number of cores were taken near the centre of the bed 
and the remainder towards the outskle in order to reduce 
the sampling error due to curvature of the beds. 

The samples were taken from two horizons, the first 
eight inches Iteing the top soil and the second eight inches 
the sub-soil; altogether 168 samples were analysed. 
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The method of analysis used was the official beaker 
method, the fractions being gi’aded in Gravel, Coarse sand, 
Fine Sand, Coarse Silt + Fine Silt + Clay. 

In no case was there found more tlian a fractional 
percentage of Coarse Sand, the residue after ignition being 
merely the siliceous remains of plant origin. 

The mistake concerning the existence of a sand reef 
is probably explained as follows. When the sideline and 
the navigation trenches were being dug, Fine Sand together 
with Coarse Silt were encountered at about four feet and 
were thrown up on top of the beds with the rest of the 
material, thereby giving the soil the appearance of being 
sandy. 

As the soil did not differ materially from that of 
the present Manurial Plots, it was decided not to carry 
out the scheme. 

Some soil samples were taken about the middle of the 
year at Pin. Chateau Margot for a detailed chemical exami¬ 
nation. Unfortxmately there was insufficient apparatus in 
stock to allow the work to be carried out rapidly, in 
consequence of which the examination has had to be 
postiH)ned as the commencement of the grinding season was 
due. 

This work will be continued as soon as possible after 
the milling is complete, 

A. D. ELMSLY LAUGHLAIS", 
Chemist. 



The Editor: 

The Journal of the Board of Agriculture. 

SlK, 

There is being evinced, as the result in a great 
measure of the iuiproN'ed drainage and irrigation schemes, 
a quickened interest in Agriculture among our farmers, 
Avhicli cannot but be beneficial to trade and be very hearten¬ 
ing to Avhoever is appointed to the post of Dii’ector of 
Science and Agriculture, rendered vacant by the lamented 
death of Sir John B. Harrison, C.M.G. If the person so 
appointed is sympathetk“ally inclined to the needs of tlie 
farmers aiul prepared to assist and eticourage their efforts, 
Ave can, I think, confidently look forward to A\dtnessing a 
big forward movement in so far as Agriculture is 
concerned. 

The Colony is generally referred to as an Agricultural 
one, but truthfully it caimot be so cdled taking the mean¬ 
ing of agriculture in its broad sense as including IHe stock. 
Far too little attention is paid to the stocrk of the small 
farzners, and to the improvement of the stock of the Colony 
in genei-al. . 

An examination of our list of imports will convince 
any unlziased party that there ai-e many items appearing 
thereon, AA’hich should be supplied by oizr farmers, and a 
sui’plus left for export. 1 do not tliink the importance 
and value of the agricultui-iil iizdustry outside of sugar is 
fully realized. 

Our impoi’ts of tlie folio wing for the year 1.925 speak 


for theraseK’es :— 

Beef Brls. 

.5,955 

... $ 132,952 

Butter lbs. ... 

530,945 

192,163 

Cheese lbs. .... 

199,570 

52,606 

Cocoa lbs. ... 

218,471 

... 32,729 

Cornmeal bags ... 

2,811 

... 18,648 

rifinger lbs. ... 

58,328 

12,709 

Hams 01 ’Bacon lbs... . 

173,850 

11,202 

..: 61,942 

Lard, cases ... 

... 54,860 









[fc ( oikI. .l8,46o ... 154,523 

Oil, Cotton Seed Kln«. 31,167 ... 37,448 

Oiiioaslbs, ...1,4,50,683 ... 64,207 

Porkhrb. ... 7,1.54 ... 190,883 

Vonegar pkgs. ... 1,662 ... 3,061 

The time I coiisiider is now opjK^rtune for tlie estah- 
lishmeiit of what are termed “ Boys’ and Girls’ Club ” in 
America and Canada, “ Young: fanners’ Clubs ” in England, 
‘‘ Pig Clubs’’ in Scotland, as I understand so far tliey 
have only aspired to one class, as in Bari Kidos there are 
onlj'“ Goat Clubs.” lam of course open to correction 
and welcome it. 


The inception of these clulis had their origin in 
America by the inauguration of “ Corn Clubs,’’ ami it has 
been said that to these clubs America owes the expansion 
of its corn industry. So rapidly did these clubs find fav¬ 
our and increase that it was found necessary to form “Pig 
Clubs ” in order to consxime the over productitm from the 
“ Corn Clubs ” and these were followed by the ‘‘ Poultry 
Clubs ” for the same purpose. 

iTOvernment quickly recognizing the part these elubs 
■were plaj-ing among the youth of both sexes, and the 
benefit in the cause of agriculture took them under their 
control by giving the Agricultural Department their 
supervision. 

It -was not long before the Canadian government 
also perceived the value and imix)rhmce of such clubs, but 
looking presumably to the fact that youth being the pei-itKl 
when impressions are mo.st likely to be receptive decided to 
work through their Education Department, assisted by tlie 
officers of the Agricultunil Deiiartraent. 

The clubs in Mauitolm—Cansula embrace the 

Sewing 
Canning 

. , Noxious Weeds 

Grain Growing Dairymg 

Home Gardens (vegetables) , Wood Working and 
C(X>kery Essay Writing 


foUoW'ing :— 

Calf raising 
Pig do. 
Poid 




Ill Ontario, the Government, by means of promotinji 
bacon hog clubs, is endeavouring to bring about a uniform 
brand of bacon in Ontario. Some 150 such clubs were 
established last yeai' (1925) alone in Ontario, bringing the 
present total to 257. 

Notable progress has also lieen made in poultrj' rais¬ 
ing in Canada to which the laying contests held in every 
pi-ovince in the Dominion have materially contributed. 

With the advent of registration for poultry the stan¬ 
dard was' raised from 150 to 200 two-ounce eggs as a 
minimum for qualification, and the bird must also conform 
closely to certain standard characters laid doivn for the 
breed. 


In Saskatchewan, Canada, exists a poultry pool with 
a hen population of more than 9,000,000. Since the initial 
steps for organization were taken a year ago 9,500 poultry 
owners have, signed full or partial contracts with the pool, 
liinding them in matters of poultry and poultry products, 
turkeys, ducks and geese, with the exception of breeding 
requirements. British markets and Eastern Canada vidll 
absorb a large proportion of the output. 

The establishment of these clubs in the village cen¬ 
tres, and on the sugar estates of the colony should go a 
long way in soKdng the back to the land iiroblem. Com¬ 
petition will be aroused by the bolding of frequent shows 
as also interest and excitement. 

It has been truly said by a writer “ No Country can 
exist without a labouring class, and a nation of shop-keep¬ 
ers, petty traders, and hucksters to the exclusion of the 
tiller of the soil, would be a phenomenon in political 
economy.” 

Hon. A. B. Browm in his very interesting address- 
given at the business session of the British G-uiana Congre¬ 
gational Union at Providence Church on W«inesday 19t}i 
May, duly reiKirted in the press, has furnished the Govern- 
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iiient witli food for tliou«,dit. luid ho did not neglect to iKiiiit 
out ovliore tliey have been iiealigeiit as regards their 
educational policy. It is an address that deser\'c.s to Ixs 
very carefully perused and digested by those l)a\ ing the 
true welfare of the colony at heart. 


1 am. 

Sir, 

Yours etc. 

J. A. BARCLAY, 


72, Barrack Street, 
Kingston,. 

22nd June, 1926 
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EXPORTS OF AGRICTJLTIJRA.L AND POEiEST 
PRODUCTS. 


Below will be found a list of the A gricultural and 
Forest Products of the Colony exported during tlie first 
six months of 1926. 

The corresponding figures for the same period dur¬ 
ing previous years, and the average for the same period for 
eight years previous to that are added for convenience of 


eompanson. 


Product. Average 1916-23, 

Balata, ewts. 

2,958 

Cattle-food (Molascuit)! 


tons 3 

699 

Cacao, cwts. 

11 

Cattle, head 

220 

Charcoal, bags 

23,418 

Citrate of Lime, cwts. 

100 

Coconuts, thousands 

1,342 

Coconut Oil, gals. ... 

12,266 

Copra, cwts. ... 

1,001 

Coffee, cwts. 

8,196 

Essential Oil of 


Limes gals. ... 

92 

Firewood, Wallaba, 7 


etc., tons 3 

4,151 

Gums, lbs. 

1,717 

Hides, No. 

2,439 

Kola-nuts, cwts. 

2: 

Lime Juice, gals. ... 

3,628 

Lumber, ft. ... 

88,096 

Molasses, gallons ... 

30,286 

Pigs, No. 

162 

Railway sleepers, No- 

6,233 

Rice, tons 

5,318 

Rieemeal, tons ... 

18 

Rubber, cWts. 

37 

Rum, gallons ... 

1,485,645 

Sheep, head 

27 

Shingles, thousands 

1,061 

Sugar, tons 

40,338 

Timber, cub. ft. ... 

64,766 


IdU. 1925. 1926. 

4,073 3,330 4,457 

. 434 692 430 

None #None None 

199 857 11 

22,087 16,887 16,344 

None None None 

982 603 422 

12,192 14,209 12,550 

11,798 7,670 28,478 

4,475 3,681 6,445 

None 81 153 

3,625 3,476 4,470 

None None 866 

5,254 5,842 3,976 

None None Nona 

3,226 2,479 2,511 

75,644 44,288 116,988 

123,388 503,502 592,424- 

242 516 309 

9,000 23,515 5,184 

2,197 3,580 1,725 

None None None 

3 None 146 

449,865 725,522 480,129 

17 6 None 

572 1,077 766 

41,125 41,248 41,498 

.80,533 134.535 136,272 
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Meteoroioglcal Data—April—June 1926. 


Recording 
Stations & 
Months. 

liaiE- 

fall. 

NUMBEE OP DAYS OP EAIN 

Evapo¬ 

ration 

Air Temperature and 
Humidity, 

rS <p 









Air Temp.' 


S 

O.CJ 

ol 

^ J 

s i 

!> a> 

00 


i' 

a 

1 

■3 

S 


tA 

Botanic 

Ciarrfeiis^ 


a 

p 

‘9 

■^ M 

q 

»o o 

’ 

o 

q 

oi 

3 

O. 

fcH 

Inches 

1 

M' 

1 

a 

d 

•1.4 iJ 

rj3 «t 

IS 

ad 

April ... 

•48 

2 

1 




3 

7-69 

87-: 

?77-i 

182-' 

^689 

76-3 

*81-9 

Maj 

12*94 

... 

9 

8 

4 

I 

17 

4'83 

S6-( 

>76*f 

isi-; 

June 

20*82 

3 

1 8 

1 

j.... 
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ATTENDANCES AT THE DISTRICT GARDENS 


Year. 

Bourda, 

j Belfield, E. Coast. 

i——^_ 

Stanleytown, 
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i ^ 

i w 

; 

j 

1 'TJ 

3 

i eo 

! 

i 

Vi 

E 

< 

a 

0 

\ Q 
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EDITORIAL NOTES. 

We have devoted a large amount o£ space in this issue 
to abstracts from the proceedings of the British G-uiana 
Farmers’ Conference held in August, in order thatfarmers 
throughout the Colony might have the opportunity of 
perusing the very instructive addresses by the various 
speakers at the Conference. If we are to use the inspiring 
speeches at this Conference as a criterion, then we may rest 
assured that an agricultural awakening is taking place 
in the Colony. 

The Government Fruit, Vegetablesand Produce Dep6t 
referred to in our last issue is now an accomplished fact, 
and the amount of patronage given to it both , by the 
farmer and the consumer has already shown that the 
necessity for such an agency was a verj^ real and pressing- 
one. We take this occasion to reniind qur farmers, 
using the words of Mr.:F. A, Mackey, “ that it is entirely 
up to them to make it a success ftr a failure.” 

M. de Freitas to speak on “ Cattle 
Rearing,” the Conference seems to have made a very happy 
choice. One cannot read his address without realizing that, 
in so far as the breeding of cattle is concerned, whether it 
be from the point of view of producing beef or for the pur¬ 
pose of increasing ora- milk supply^ this Colony is very 
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backward. This we feel is due as much to indifference and 
lack of knowledge^-a&it isto-the^sence of a spirit of co¬ 
operation on the part of cattle owners. We trust that the 
advice given will be taken to heart by those concerned, and 
that in the near future, the quality and quantity of the beef 
pjiodaced in this €oloay'w}ll be greatly ■‘improved/ 'If 

The question of Pine-apple Gultivation was dealt with 
by the Hon. Hector Josephs in a very practical manner. 
We endorse his statement as to tlie siiitability of the soil 
conditions m the highlands,pf tli.e North West Histrict for 
growing this crop. We are also of the opinion , tliat the 
cultivation of pine-apples on a large scale in this Colony is 
a matter which requires very careful consideration. 

In connection with the article by Mr. T. A. Archer on 
“• The CultivMion'of'Tobacco,'’- we Iwohld'dike td point out 
that'it i^ uht the'^suitability Of* thd various kirids' -o^ 
whkhf'haJst'to'be considered tin this •Colobly, lmt the'favour- 
ableness of'■otherwiseof dhe''climate with regaM toeuring 
tlie- preduct. cit was'-this-factor that caused pfevious gi’‘owi 
er8 ito:abandoH>4heirsomewhat extensive'exp^fiinents-with 
tills crop.'-' It >is eafeditable* that-Mr;'‘ Archer has dctuafiy 
grown and “cured” a tobacco which iscoEsideJred’*by 
smokers to be quite good. AU tobacco grown here would 
have to be cidtivated as a garden crop, and not extepsively, 
as'this ‘Wdul'd f^tiire' a Ikfge catiitararid'a MinerbUs labour 
fofCetvhiCh, at present; is nbt'tivailable;'‘ Here and therein 
ctertafn parts'of the Rhphhuni SaEvtSinahs tOb^cdO is grown, 
and ‘inMl' ateas o£''‘land/''(i?.^.' "thb ';tites' of'■ a;bf!,nd6hed 
ethl,) are^ialM fotind suittlble. .The^e siiiall afehs 
cah''fe'frofitabl 3 ^^extilbithd, biit ^s dh industry,'' yre ' afe 
afraid it has nothing 'tb 'rejjDmhiend' it' sb" fSf'ils fhh edast- 
lands are concerned. 
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B. G. FARMERS’ CONFERENCE. 


Tenth Annual Session. 


The 10th Annual Session of the B. G. Farmers”' 
Conference was held ■ at the Wesleyan School Hall^ 
Mahaicony, on the 24th August, 1926. The Session was 
opened by Hon. J. Hampden King, acting ' Colonial 
Secretary. 

On the platform were Mr. H. A. Britton, President 
of the Conference, Hon. J. J. DaSilva, Revs. W. E, 
Giddings, W. A. Deane ; Messrs. Edwin Bacchus, J.P.,, 
A. K. Amin, B.A., L.L.B., C. R. Williams, R. McArthur 
(President of the Mahaicony Farming Association), Dr.. 
S. N. Bruce (acting Government Veterinary Siirgedn), 
E. M. Morgan and C. C. Dowding (Agricultural lnstruc- 
tcffs) and the following, delegates ;»^MesSrs. D. D. 
Baynes, R. McArthur, E H. Unddrwood, A. Rohbmani,. 
J. E. Palmer (Bagotville), Rev. W. A.- Deane and MA 
D. P. C. Lambert. 

. PEESIDENTrAt AnnEESS. 

After the usual opening exercises, the President 
delivefed the following address 

Officers, accredited Delegates of Associations and 
Friends:— 

Once again it is::ihy privilege to address you as- 
the Chairman and pleasant as that duty was in the past 
it is the greater to-day not only because the major 
(MSculty is being tackled, but more so because drainage, a 
fundamental to successful-farming will in the not distant 
future be an accomplishedTact. Moreover, at no previous 
rimp in the history of the Polony has the outlook for 
improving his position been so roseate to the small farmer 
as it is now. 
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The Late Director. 

Following upon intermittent attacks and a painfully 
ssevere illness, Professor Sir John Burchmore Harrison, 
M.A., F.LC., F.G.S., etc., for many years the 
talented and respected head of the Department of Science 
and Agriculture died in the Lady Thompson Ward, 
Public Hospital, Georgetown, on 8 th Februar 3 ’ last. The 
^outstanding characteristic of the late head of the Colonj^’s 
Agricultural Department was his strict honesty of purpose 
and unselfish devotion to his multifarious duties. 


Otjr New Director. 

During Julj' the Governor Sir Cecil Hunter Rodwell 
was intimated by the Secretary of State for the Colonies 
that Mr. W. Nowell of Trinidad, was appointed as suc- 
.cessor to the late Sir John Harrison as Director of 
Science and Agriculture. Mr. Nowell is expected to 
assume the duties of his office on 1 st November next and 
he is assured of the loj'al support and hearty co-oper- 
a,tion of this Conference, the various County and 
District Associations and small farmers scattered over the 
length and breadth of the colony'. It is well that 
■opportunity be taken to warn one and all not to 
■ expect too much of Mr. Nowell who will have OAst upon 
him as he enters upon his duties the remodelling of the 
Department to bring it in line with those of other pro- 
^eissive colonies. 

That Old Friend. 

Mr. R. Ward, O.B.E., went on leave of absence early 
in the 3 ^ 1 ^^ permission to retire at the expiration of 
his leave. This Conference wishes for its old, true and 
trusted friend many years of life in the enjoyment of 
his well earned pension. On it becoming known that Mr. 
Ward will retire, the Executive Committee acting on 
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.behalf of Conference, passed, and the Secretary forwarded 
ito Government a resolution regarding the class and type 
>of person to be appointed as successor of Mr. Ward. For 
'that resolution I plead Avith the Governor for sympathetic 
^consideration. Moreover it is a reproach to the Govern¬ 
ment to have any trained scientific officer engaged in 
.purely clerical duties. 

Governmknt Produce Agency. 

United agitation for years by the Village Chairmen’s 
;and this Conference failed Avhere g memoi-andum by Mr. 
<G. D. Owen, Assistant Colonial Secretary, succeeded in 
jgetting Government to move and the Combined Court to 
vote a sum considered necessary for the establishment of 
n Produce Agency under Government supervision. A 
•Committee has been set up to work that latest innovation, 
but the opinion has been expressed that not only is the 
Agency being launched at an inopportmie time but that 
the Committee charged with its working, is incomplete in 
that it lacks a representative of the Chamber of Commerce 
: and a representative of the small farmers for whom the 
Agency ostensibly intended to benefit. The task Avhich 
faces the Committee is by no means enviable because of 
; a reported determination on the part of the middle-men 
in the Stabroek Market and elsewhere to combine Avitha 
view to bringing about the failure of the Government 
Produce Agency. 

Action and not Talk. 

The very sane and practical address by Mr. Mackey 
already referred to has been productive of some good despite 
the continued marking time policy on the part of Govern¬ 
ment. Several persons in various districts planted patches 
of ground nut, which in some instances got burnt by fire, 
and in others scorched during the recent protracted 
drought. In one instance for the firfet time, as far as 
ascertainable, an acre or thereabout AVas put under Black 
Eye Pease cultwation which when the June raiasMescend- 
ed in torrents was flooded out. Moreover, never before 
has there been such a demand on the Botanic Gardens for 
Economic and other Permanent Plants than at the present 
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moment. This is encouragmg in so far as the future is 
concerned, notwithstanding that presently there is no 
sustained supply of fruits for local demand nor can any 
reliable uiformation be procured, regarding the area under 
cultivation of the various fruits. Time was when Jamaica 
tire premier fruit growing colony of the West Indies was • 
in no better position than we presently find ourselves ; 
but to-day that trade is so fully organized as to render 
procurable the acreage under cultivation with but little or 
no trouble. It is therefore not too much to expect that 
before the end of this quinquennial period in the matter 
of information regarding' the area under cultivation of 
fruits and other crops this colony will be in the same 
I)osition as Jamaica. 

Taemees Challengeu. 

By w'ay of its earnest desire to co-operate with and 
assist the small farmers in the disposal of their fruits, and 
to encourage people to eat mote fruit, colony’s premier 
firm, Messrs. Booker Bros., McConnell & Co., Ltd., have 
made suitable afrangernents at their Amalgamated 
Groceries Department to handle Grape Fruits, Pine Apples, . 
Oranges, Shaddocks, Pears and other fnxits, provided 
how^ever, the fruits are of a certain standard and the 
producers of those fruits do not themselves or by their; 
agents sell cheaper to others than to them. This magna¬ 
nimous ofEer should not only be an incentive to the smaU 
farmers to produce the best bttt a challenge to them all* 
to take their fruits to Mr. W. I, Rugman, the approachable- 
manager of the Amalgamated Groceries from whom they 
get a straight deal and prompt payment, what time fruits 
are taken. 

It but now remains for me in the most emphatic 
manner and in language that admits of no equivocation to 
enjoin aU farmers to take thieir Grape Fruits, Oranges, 
Pine Apples and Shaddocks, also Pea-mits and Black Eye 
Pease to Bookers Amalgamated Groceries since it was left 
to Mr. F. A. Mackey,^ a'director of Messrs. Booker Bros.,. 
McConnell & Co., Ltd.j to be the first person in a practical 
manner to bring about closer relationship betw'^een a com-- 
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tuerokl liouse and tlie small farmer in tlie articles yiamed 
and thus is laid the foundation upon wdiich can be built 
an Export Fruit Trade. 


Exi’Ekmextal Statioks. 

Subsequent to the adoption by the Board of Agricul¬ 
ture of the scheine for the establishment of three 100-acre 
Experimental Stations, a joint meeting of representatives 
from the Chamber of Commerce, the British Guiana Sugar 
Planters’ Association and the British Guiana Farmers’ 
Conference tvas held in the Exchange Booms, Museum 
Buildings, on Thursday, 5th November, 1925, to discuss 
at the request of our Conference “The possibility of 
developing a Local or Eximrt Fruit Trade as well as tn 
investigate any other grounds whereby the small farmer 
may be encouraged to make some contribution to the 
general industrious well-being of the colony.” At the 
meeting tliere were present Messrs. C. Farrar, President 
of the Chamber of Gonunerce, who presided, F. A. Mackey, 
M. B. G. Austin and E. M. Walcott, F.B,, representing 
the Chamber of Commerce and the B. G. Sugar Planters’ 
Association, and Messrs. B. Beuben Baird, Edward Isaacs 
and myself, representing Conference. The report of the 
joint committee Avhich was highly favourable in point of 
fact, endorsed in principle the scheme approved of by the 
Board of Agriculture and with all the Executive Govern- 
uieiit appears to be still at its game of procrastination 
rather than rushing to give opportunity to the small farmer 
to make hay while the sun shineth. Though as a Con¬ 
ference we have abstained from dabbling in politics it 
would be nothing short of a suicidal policy should steps 
not be taken through voters—members of affiliated 
Associations, to exact a promise frcan aspirants for political 
honours at the forthcoming General Elections that should 
Government not insist in the next annual estimate the sum 
estimated as being reqidred lor establishment (rf the first 
hundred acres Expermental Station that a resolution 
recommending the ipsertioh of the amount be tabled and 
to be unanimously supported by the Electives. 
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. ., , POULTEY. 

: It. is. gratifj'ing to record a noticeable improvement 
of poultry in an important rural, district, and. 1 look 
forward to an infusion in other centres especially as at 
the present momeiit with Mr. W. Francis, F.I.C., acting 
Director of Science and Agricultm-e, as Chairman, a 
Committee of , the Board of Agriculture is engaged in 
considering the question of the establishment of a 
G-overnmeut Stock Farm. 

Asna Regina Ventuee. 

• " This scheme, launched by the Thomson Government, 
is still in its embryo’stage, and everything should be done 
by“those responsible to inspire the people’s confidence in 
the venture which should be given a fair trial. 

.. Owing to the market, the farmers there and elsewhere 
in the Colony have experienced very trying times, but 
they are nevertheless not down-hearted, but instead are 
hopeful for the future. 

Geneeal. 

From time to time criticisms are being levelled at our 
farmers for not being possessed of any initiative nor self- 
reliance, preferring, however, to be looking to and to be 
dependent on Government, Well, may it be asked of 
those who criticise the farmers if at any time they have 
paused and instituted a comparison between farmers here 
and- elsewhere. It is safe to assert that nowhere in the 
world do farmers labour under the difficulties as our 
farmers are compelled to fight against. Had the sugar 
cane not been less susceptible to perish from floods, and 
despite the subsidy the industry get from the G overnment, 
it would liave been extinct years ago. The wonder is 
that without any subvention the local farmers have stood 
so firm and loyally by a losing game, because of no fault 
ondheir part, through recurrent floods and drought. 

: An enemy more vicious than flood or drought is the 
Congo Bush now faces the farmers owing to the rapidity 
with which it is'spreading. Its eradication is without 
doubt beyond the-resources of the'farmers, hence I invite 
Government attention to the matteri. ... ... 
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Shiailaiijr as a gi’ant is given to the Royal Agi’icnltur- 
al and Comniercial Society, so too ought a grant of say 
$240 be given this Conference through the Department 
of Science and Agriculture. The Conference is engaged 
in doing edixcative and propaganda Avork among the small 
farmers who are slowly but steadily appreciating the work 
by Conference. 

Conclusion. 

It is hai’dly neccessary for me, ere I resume my seat, 
to enjoin delegates to give to the various items on the 
Agenda the consideration vdhch each on merit deserves at 
your hands as representatives of the small fanners of 
British Guiana. ... 


The Chairman, The Hon. J. Hampden King (Acting 
Colonial‘Secretary), was introduced by Mr. R. McArthur, 
Vice-President of the Mahaicony Farmers’ Association. 

Mr. Hampden King in declaring the meeting open said: 
“ Mr. President, ladies and gentlemen, when I was asked 
to come here to-day by Mr. Aaron Britton and Mr; 
Haynes, the first thought which came into my mind was 
that a meeting such as this will be more properly addressed 
by one having practical connection and knowledge of 
agriculture. I regret to say I must hold myself as being 
very much wanting in both these qualificatioiis but no one 
who has the interest of the Colony at heart can ignore the 
fact that agriculture is of vital importance to the com¬ 
munity as a whole (applause). It therefore gives me very 
much pleasure to be here to-day at the 10th annual Con¬ 
ference of the British Guiana Associated District 
Agricultural Societies, and I think it must be -a matter of 
congratulation to Mahaicony that Mahaicony ivas selected 
as the scene of this tenth conference. (Applause). I have 
on looking through the newspapers noticed that ■when 
Mr.. Mackey addressed the ninth Conference he pointed out 
very clearly that as an agricultural commmiity we feU very 
short of the mark, and not only did we fail to produce from 
the fields -vsThat we should be able to export, but we actually 
fell short in the sense that we do not produce even-enough 
of the many thills which we can. easily produce foroiir owij 
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consumption, and we have to send our money away to the 
neighbouring islands instead o£ obtaining them there. I 
am afraid that one must recognise that that condition pre¬ 
vails more or less to-day but I think that there is grounil 
for believing that there is an awakening. There are many 
things which I think point in that direction. For instance: 
take the matter of drainage. There is no doubt about it 
that for years and years agriculturalists have had to 
struggle against very adver.se cii*cumstances in connection 
with drainage,1)ut, gentlemen, that position has been tackled, 
and to a certain extent and in certain districts has been vastly 
improved. That is a matter for congratulation. Then 
there is the question of irrigation which in some districts is 
still a very pressing one indeed. I Ijelieve that there has 
been a little improvement in some districts, hut in others there 
stUl remains much to be done in this direction. Following 
on action tsiken in the Combined Court, a dep6t for the 
handling of vegetables has lately been established. This 
depAt is at present being conducted by a committee of 
practical men and it seems to me that although as time goes 
on we nmy find certain dmections in which improvement 
may be effected, there is no reason why this instittition 
should not prove of great practical benefit as it has proved 
itself in neighbouring (Colonies, (applause). There is 
also one other matter which sprang out of action taken in 
the Combined Court and that is the institution of an Agr i¬ 
cultural Loan Bank. That would be a very important 
tiling for agriculture generally when it is got going. It is 
an indication that all concerned are paying attention to this 
most important matter of agriculture. This brings me to 
a point which I think may well be einpha.sized and that is 

The Need I'OE Co-Opebatiok. 

Whm a matter of importance comes up, the obvious 
ahd practical course is Tor all of us to get together and 
exmnine the situation in a sprit of determination, sift it 
thoroughly agdcome to a definite conclusion on the merits 
of the “ andcows,*’ Ilnfortunately, I am sorry I 
have to say it but I do say it, we have got into the vicious 
habit of almost taking an entirely diffei'ent course. We 
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pay little or no attention to the merits or demerits but »t 
once divide ourselves into two camps, each more concerned 
in downing the fellows in the other camp than with the 
merits of the question involved. That is not a pleasant 
thing to say but it is there. I am, however, not saying 
that attitude of mind is confined to any particular section 
of the Colony, but it has been forced upon one more and 
more every day that it seems to be universal. I think it is 
as vicious a course as it is universal. I might say that the 
Delegation from British Gruiana to the West Indian Con¬ 
ference when in London had the good fortune to listen to 
an admittedly considered authority on Agricultural 
Organization. I refer to Mr. F. L. McDougall, C.M.G., 
Australian Representative on the Imperial Economic Com¬ 
mittee. Until we had the advantage of hearing Mr. 
McDougall I do not think one of us had any real under¬ 
standing as to what an agricultural organisation really 
meant. We had some hazy idea, but no sound idea as to 
the many things which go to make up such an organization. 

I certainly did not. One of the things very clearly put 
before us was the need for co-operation. From the very 
begmning—from the time you put the plant into the earth 
up to the time you market the produce. In connection 
with the mai'keting of the produce one of the prime necess-. 
ities was tliat nothing should be put on the market which 
was not what it was intended to be. In other words only 
the best must be put on the market and that was managed 
in connection with the Australian business by co-operation 
among the people themselves. It was thdr own organiza¬ 
tion, and they took very good care that none of the mem¬ 
bers of these different societies ever sent away what wa.s 
not the prime produce with the result that when they get 
a market thej’’ hold it. 1 think it is univarsally acknow¬ 
ledged, that if the producers passed on to the markets 
which they were lucky enough to get hold of stuff, which 
does not come up to the standard, the result \^’as they lose 
those markets. The buyer is not going to worry liis head 
to sort out stuffs, he must be able to depend on liis getting 
what he is told he will get. Bearing somewhat on the ques¬ 
tion of not working together, we delegates found on two or 
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tliree occasions in London wlien discussing matters—our 
wants and things of that sort—we were met with the remark, 
“ you say you -want so and so, well it does not seem to us 
you really do kno-w wdiat you want. As far as we make 
out you seem to occupy yoim time in quarrelling with each 
other.” That is actually thrown in our teeth, and it all 
points to the fact that we have been following the wrong 
com’se and we ought to do all we can to revise our methods. 
There is one matter, I think, on Avhich we can congi’atu- 
late ourselves and that is the new Director of Science and 
Agriculture, whom Ave hope to see here shortly, is a gentle¬ 
man Avho is primarily an agricultural expert, and I think 
that is something that Ave ought to be glad for and some¬ 
thing 'which ought to lead to the improvement of things 
in the agricultm-al line Avhich I am perfectly sure we all 
wish for (applause). If the advancement we all wish for 
is to take place Ave must pull together and not apart as we 
have been domg in the past (applause). It gives me very 
great pleasure to be here to-day and to see this big re¬ 
presentative gathering of farmers and those interested in 
the land, and I hope that this Conference, as it is the tenth, 
Avill not be the last, biit that your Association Avill continue 
to grow and flourish, and that you AA'ill biwe many more 
• confoi^nces and that all good luck and good fortune wdl] 
attend you. ( Applause), I declare this Conference opened, 
and in doing that it ■ would haA-e given me the greatest 
pleasure to remain for the tAvo other sessions, but un- 
.fortunately, duty requiries that 1 should return to head¬ 
quarters Ayithin a very short time. (Cheers). 

Replying, the President, Mr. Aaron Britton assured 
the Colonial Secretary that liis presence there that morn¬ 
ing Avas a guarantee 'that this their lOtli annual conference 
would certainly not be the last and would also be an in¬ 
centive for still greater determination on the part of the 
farmers of the Colony to achieve that which he (the 
Colonial Secretary) had laboured, and laboured successfully 
that morning, the idea of cq-operation. He thanked the 
Colonial Secretary on Conference’s behalf for having de¬ 
clared the Conference open and expressed their appreciation 
of the straight, plain talk wliich he had given them. 



The B. G. Farmers’ Conference concluded its delib¬ 
erations with a public meeting in the evening in the 
Mahaicony Scots school-room. Mr., F. A., Mackey 
presided, uind supporting him on the platform were His 
Worship the Majmr of Georgetown. Hon. R. E. Bras- 
sington, Hons. Hector Josephs, K.C., B.A., LL.M., 
(Attorney General), and F. Dias, Messrs. S. M. de Freitas, 
B.A., B.C.L., E. F. Fredericks, LL.B., E. M. Walcott, 
F.R., H. A. Britton (President), H. A. Thompson, and 
H. F. Pollard (Vice-Presidents), J. R. W. Strauglin, 
(Treasurer), R. P. Carryl (Minute Secretary), D. D. 
Hajmes and R. McArthur (President and Vice-PresidentSj 
respectively of the Mahaicony Farmers’ Association), D. 
W. Fingal, J.Z. Peters and H. L. Palmer, also Mesdames 
Walcott and D. Fullerton. The hainyas crowded with,a 
large and respresentative gathering, among whom were Mr. 
and Mrs. Thos. Barlow, Mr. and Mrs. Holder, Dr. R. S, 
Miller, Messrs. FuUerton, S. E. Gomes, C. A.-Dowding, 
,E. M. Morgan, A. Hughes, J. E. Henry, and a bevy of 
ladies. 

Mr. R. P. Carryl, Asst. Secrehiry of the Conference, 
next annoimced the results of the election of officers, of 
the Conference which had taken place that afternoon and 
which resulted in the re-election of all the" officers mth tire 
exception of Mr. Stanley E. Thierens, who was displaced 
by Mr. R. P. Carryl for the post of Minute SoJretaryj 
and the addition of the Rev. W. A. Deane to the Cohmait- 
tee of Management. 

InTEODUCTION OF ChAlEMAk;-'- 

Introducing the Chairman of the evening, Mr. Aarpn 
Britton, President of the Conference said : “ hadies aed 
gentlemen, mine is a very pleasant duty to introduce to 
you as Chairman of this meeting to-night no less a person 
than Mri F. A- Mackey, a son of the, soil. (applause), Mt. 
Mackey may in the course of his remarks .refer to the- fsict 
that he is not a pubHc man, but sp far as this Conference 
is concerned, I think lam safe m saying that no public 
man has to his credit as great, an accomphshment -wnthin 
a period of one year as Mr. Mackey has achieved as the 
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result of his speech to us last year. Peanuts, black-eya 
pease, coffee and other products were not considered or 
cultivated on a commercial basis. Mr. Mackey came to us 
last year by our invitation, and in the course of a very 
plain talk with us, not with a spirit ©£ carping criticism, 
but with a desire to assist us, intimated clearly and with 
earnestness, channels in which he considered improvements 
were possible to be made. Conference accepted his criti¬ 
cism, and tp-night Mr. Mackey has the pleasure in know¬ 
ing that away up on the Corentyne nuts have been planted, 
also on the West Bank and other parts. On the West 
Bank plenty of black-eye pease have also been planted, and 
I have been told the fashion nowadays in most homes on 
the West Bank is to have black-eye pease soup as a meal 
in the afternoons. I think therefore that Mr. Mackey 
l^s done good service. It is not surprising, because Mr. 
Mackey, as a son of the soil, coming in sixccession to his 
father may, perhaps some day attain to his father^s 
eminence in this colony, who not only in the legislature 
but on the Executive Comicil has done in a quiet and 
unobtrusive manner good w^ork. Although not born 
in this colony, his father was greatly attached to the 
tx^Ony, and after his death his body w’as brought from 
SkC^ss the seas and entombed in this colony. Mr. 
Mackey as a creole is very anxious over the welfare of the 
people, because as he told me o» occasions more than once 
tSiat with the people prospering everything would go well. 

We have a very lengthy programme, and therefore I 
would not trespass on your time, because those of you 
•who have programmes would see we have giant intellects 
to-night. Conference is exceedingly gratified at the 
attendance these gentlemen on the platform who have 
done so at some personal inconvfeiiience. We are glad you 
are here, and we are particularly glad that we have Mr. 
Mackey with us. Mr. Mackey had almost said to me I 
w’ould never come out again, but after I prevailed on him 
he came out last year and he did his duty so efficiently 
that the Committee was insistent that, Ave leave no stone 
unturned to get him once more. In fact, one man sug¬ 
gested that he should be a jw^anent fixture so far as 
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Conference is concerned. It ig better to have a friend 
than to look for one. Mr. Mackey has demongtrated in 
a practical manner his sympathy with the fanners, and I 
have great pleasure in asking him to take the Chair and to 
preside over this meeting. 

Mr. Mackey’s Speech, 

The Chairman, addressing the meeting, said:— 
“Ladies and gentlemen,—I thank 3'ou for the privilege 
which you have accorded me by asking me to preside at 
tbis public meeting this evening, Avbicb I see is held 
under the auspices of the British Guiana Asssociated 
Districts Agricultural Societies, and for the opportunity 
that you have given me of saying a few words almut the 
agricultural possibilities of tbis colony. You may have 
observed that I use the Avords agricultural possiblities. I 
do not use the words agricultural industry, lAccause it is an 
indisputable fact that apart from the established industries 
of sugar, rice, etc., we haA"e no orginised agricultural 
industry at present. It is not pleasant duty for the Ptess, 
it is not pleasant for me or any of US, to Wd fault with 
the farmers of this colony. It has been said, and I think 
it has been rightly said, that j'ear in and year out aa-c haA^e 
conferences and meetings, but so far we have not retdly 
shown any material adAuncement in our attempts at agri¬ 
culture. One year Ave are told of disastrous floods, 
another year we are reminded of the drought, but the 
Government, as you knoAA’, have noAv giA’en us drainage. 
I believe irrigation schemes are on foot. You are also 
getting Artesian wells, and if you do not make any strides 
in the future it will be interesting to hear wliat excuses 
udll be offered. I feel sure that there will be no need to 
offer any exchses bec'ause there certiiinly seems to be a 
very decided and keener interest taken by the farmers and 
a determined effort on their part to improA'e their lot in 
life not only for their owi good bxit for the good of the 
colon}'’ generally. During the last 5 ’'ear there lias been a 
3 oint conference of the ’Chamber of Coimnerce, the 
Planters’ Association and the Farmers’ Conference in 
Georgetown. This conference to my mind certainly 
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seem.s to sliow that there is a better feeling of co-operation 
existing between all classes of the agricultural community 
including the sympathy and co-operation of the stigar esfcite 
proprietors. The report of the meeting, I have no doubt, 
has been well studied and digested by all of us who take 
an interest in the agricultural possibilities of this colony. 
There are, as you have been told on many occasions, gi*eat 
possibilities for this magnificent colony of ours, and 
perhaps I can do no better than give you certain informa¬ 
tion which I have read from the report of the Imperial 
Economic Committee which sat last year to discuss the 
question of marketing and preparing for market foodstuffs 
produced overseas. In tliis report I have read that the 
development of banana cultivation within the Empire 
comprised a number of separate and independent problems. 
The supply to the home market of bananas grown witbin 
the Empire is a problem in itself and must be treated as a 
single undertaking from the point of production to that 
of retail sale, otherwise the committee tells us any scheme 
will break do-wn. There must be, tuid this is most import¬ 
ant, as far as this colony is concerned, an adequate supply 
to guarantee a shipping service and that service must remain 
independent of any exsisting monopoly. In other words 
there must be a gaurantee of supply of independent ship¬ 
ping and of a market. The recommendations of the con¬ 
ference held last year, to which I have referred, have been 
sti;ongly endorsed and borne out by the committee, and 
special reference has been made in their report to British 
(Juiana. 

Baxana Cultivation. 

Amongst those references I read that the committee 
are perfectly satisfied that We have ample accessible lands 
in British duiana for the cultivation of banana, but the 
goyerning factor is the Panama disease, and certain recom¬ 
mendations have been inade with regard to the variety 
which should be cultivated. They strongly endorse the 
recommendation of our local conference to establish experi¬ 
mental ten-acre plots in various districts in the colony, but 
this question has been deferred until the arrival of the 
newly-appointed Director of Science and Agriculture from 



Trinidad. What is a very important recommendation in 
this report, and I feel it is a recommendation that will 
probablj" appeal to you, is one from the committee that 
for such experiments financial assistance might be given 
up to $2,000 a year. If this recommendation is carried 
out by tile Imperial Government we only hope that it w^ill 
be well expended in a well-thought-out system of cultiva¬ 
tion, and that in two or three years we can say that the 
money was well spent. I miderstand that the Combined 
Court has from time to time voted various sums of money 
for experimental purposes. I may be ■wrong, but 1 think 
it is in regard to cotton ; so far nothing has been done. 
I speak, however, subject to correction. 

The Grape Fruit. 

Another fruit that could well be cultivated here is grape 
fruit. This fruit is rapidly'gaining popularity in the United 
Kingdom, and if we can produce it of good quality and in 
appreciable quantities, I am quite certain that it will meet with 
a very ready market in England. Oranges are also very large¬ 
ly imported into the United Kingdom, and you Avould be in¬ 
terested to hear that out of 375,980 tons imported into the 
United Kingdom in 1924,84.6 per cent, came from foreign 
countries, and from British ports only 15.4 per cent. 
Out of this 15.4 per cent, the West Indies contributed the 
magnificent total of 8 per cent. There is also a good, 
market indeed for ground nuts in the United Kingdom 
especially for pea-nuts, but the buyers on that side would 
naturally like to see a sample. I have not got the slightest 
doubt that you will be able to show samples, for this Colony 
in nuts as we^ as everything else excels in samples. What 
we want are sainples of what can be produced. With regard 
to the cultivation of pine-apples, I think this subject can 
be left in the very capable hands of Mr. Hector Josephs, the 
Attorney General, who probably knows more about pine¬ 
apples than anyone in this part of the world. I have talked 
quite long enough on the export possibilities, and I amt sure 
that you ivill agree -with me that we should make a start to 
cultivate fruits which find a very easy market. 



Dutch Advice. 

You have been told, however, by a gentleman from 
Dutch Gruiana who came over a short while ago that you 
should not cultivate fruits, that you should confine yourself 
entirely to ground provisions and vegetable. If I were a 
Dutchman and not a creole of the Colony, a son ff the soil 
or as othervfise called a “ inudhead, ” I would no doubt give 
you that same excellent advice myself because there is no 
doubt that Dutch G-uiana finds a very easy sale for her fruits 
in this Colony. A short while ago I was offered a shipment 
of 250 crates of oranges for retail, but this offer I declined 
for various reasons. The first reason is that I promised Mr. 
Aaron Britton, your president, that such fruits as we 
require for our own retail convenience I would prefer natu¬ 
rally to purchase from the fanners of British Guiana. There 
is another reason as well—I, like all of you, and I pointed it 
out to Mr. Bra,ssington as well, have seen fruits from other 
countries for sale in various stores in Water Street. To estab¬ 
lish an industry—and we have no organised fruit industry— 
we have to start slowly. We must compare the establishment 
of an industry with an infant. An infant, we all know has 
to crawl Ijefore it can walk; and it has to w'alk before it can 
run; and it has to run before it can jump, therefore when we 
do make a start in establishing a fruit industry we must go 
about it very carefully and very slowdy. First of all, there 
must be an organised system controlled by efficient and 
capable men who have made agiiculture their life study. 

Trees must be regularly planted from selected seeds 
supplied by the Department of Science and Agriculture. 
They must be cultivated and pruned and not as they are at 
present, simply neglected and left to take (rare of themselves. 
The tendency to-day sgems to be to pick fruit from the tree 
before it is ripe. I really do not know whatl the idea of it 
is, except perhaps that certain farmers I’ealise that if they 
did not pick tire fruit themselyes someone else might take 
it for them. There must be hard work six days of the 
week instead of as I think has been done until quite 
recentb^, only tAvo or three days and the balance of time 
you spend either sitting down in ypur houses or abusing one 
another. If we are successful in establishing a fruit indiAstry 



m this Colony I think it would go a very long way to 
settle many of our difficulties, for if we have a fruit 
industry it would encourage settlers to come down here 
and those who are here ah'eady will be conteiited and 
happy. 

I would just like to refer to tlie Government agency 
and depot in Georgetowm. This agency, as you see by the 
papers, will be opened on September 1st, and will receive 
fruit and vegetable from the farmers of all the districts in 
the countrjv Some time ago you asked for an agency and 
depbt of this sort and doav that you have got w'^at you 
haye wanted it is entirely up to you to make it a success 
or a failure. I am peii'ectly certsiin that you will do your 

best to make it a success (Cheers). 

'• ' 

Cattle Rearing. 

Mr. Stanley M. de Freitas then addressed tlie meet* 
jng on “Cattle Rearing” as follows:-— 

Some time ago I received an invitation from your 
President to say a few wwds to you on the improvement 
of the live stock industry of this colony. It gave me tw'o- 
fold pleasure in accepting the invitation, first, because I w^as 
able to anticipate the liappiness of addressmg so important 
a gathering of my fellow countrymen for the first time on 
a subject which 1 know interests you as much as I know 
it interests me, and liecause it transports me in thought 
back to a of the world where I spent two very happpy 
years of my life and which held great charms for me. I 
refer to the Union of South Africa and especially the 
province of Natal whei’e I was associated with men of your 
own mentality. My position- in addressmg you on this 
subject appears to be ironical. Gentlemen, I am a lawyer 
and a lawyer is always looking for precedents, and I have 
been tryiog to find a precedent where a law-yer has been 
invited to speak on a subject so forei^t to his own profession. 
Happily I am able to find that precedent on our programme 
of this evening’s entertainment in which I see that the 
learned Attorney General is going to address you on pine- 
a-pples (Applause.) I find myself in another position of irony 



264 


and that as the chairman told you in his_ very admirable 
addi'ess, that you would be far better off if :^mu ate more 
fruit and less beef, and I am here to speixk to you on how 
to produce more beef. (Applause) . 

Improving Colony’s Live Stock. 

The question of improving live stock m this colony 
has to be looked at from two separate and distinct aspects. 
One aspect is the improvement of live stock chiefly with a 
view to beef production and the other vdth a view to milk 
production. I propose to-night only to deal with the first 
aspect tnd that is improvement with a view to beef 
production. In order to produce beef and to produce milk, 
two separate and distinct methods of treatment have to be 
adopted. The mere fact that one has been in the position 
of observmg the products of one country as compared with 
similar products in another country magnifies the efficiencies 
or deficiencies of the one to the detriment of the other. 
When I arrived in this colony about 22 months ago as I had 
taken a great interest in the live stock of South Africa, 
having been closely associated with stock-breeding for about 
two years in that part of the world, as I drove along the 
East Coast my interest was aroused in the class of stock 
one sees roaming about the pastures. lam sorry I have to 
admit that the animals of any merit whatever are very 
isolated indeed. In order to produce live stock of any merit 
to the colony there is one object to be kept in view and 
that is infusion of new blood. The agricultural department 
has got a few pure bred bulls. I do not say that they are 
outstending animals and altogether suited for the 
condition of this colony—but I miderstand that stock- 
raisers do not avail themselves of the services of these 
animals because they feel that the service fee of sixty cents 
is too oppressive. 

I am not for or against the Department because I do 
not know smur side of the case but it would appear to me 
(iff-hand that when one cionsidered that these animals cost 
Government sc)mething in the vicinity of $ 400 or $600 to 
import and maintain, the fee of fiO cents is not prohibitive. 
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PuEE Seed Bull of Class Wanted. 

The first thing to be considered is introducing into 
the colony a pure bred bull o£ one o£ the recognised beef 
breeds. You have a £ew Government bulls at j'our disposal 
alread^^ and you must avail yourselves more o£ their 
services. You have a good £oundation already on 'which to 
make a start and that Toundation is the native cows o£ the 
colony because they are regular breeders and good 
mothers. If farmers insisted on having nothing but the 
best bull available for sei'vice they would then see the 
result almost immediately. Your first calves would be 
half-bred. But the selection of the right kind and type of 
bull is a matter of great importance.. There are several 
desirable breeds that can tlmive weU under local conditions 
—chief of these being the Aberdeen Angus and The Here- 
fords. I am more inclined to the Aberdeen Angus 
because it is a short-coated animal, it is polled or hornless 
and of very early maturitj' aU of which are very desirable 
characteristics for a colony such as this. It is also a 
Scotch breed of animal and as you know, gentlemen, for 
generations past, Scotchmen have earned a very en-viable 
reputation for being thrifty, economical and good colonists. 
Their live stock seem to have acquired similar characteris¬ 
tics. It is absolutely necessary that if these bulls are to be 
imported from the United States they must not be import¬ 
ed from one of the tick mfested districts of that country, 
otherwise they are sure to get Red Water which is known 
in the United States as Texas fever. Failure to take this 
precaution in the past has led to very distressing results. 
The result armed at is that instead of producmg an animal 
that matures in six or seven years you would 
haye an animal maturing and producing excellent beef 
in about three years or less. It is not only the early 
maturity but the fact that you are producing more irala- 
table beef which you would be able to market at a better 
advantage. I know there is no real shortage of cattle 
in the colony, but a shortage of good cattle. If you had 
animals that would mature in three years, instead of your 
haring to chase after the butchers to sell them, the butch¬ 
ers would be chasing after you fi) buy them. To give you 



all example o£ the results of introducing pure bred bulls to 
a native herd, in South Africa an animal that won the 
Fat Stock Championsliip two years ago was 22 } months 
old and weighed 1,850 lbs, and to show you what great 
interest is being taken in other countries of the world to¬ 
day in the production of prime beef you will be interested to 
hear that the steer which won the International (Irand 
Championship in America last year was bought by Hotel 
Sherman of Chicago for the record price of |7 per pound. 
For the impi'ovement of livestock, aim chiefly at early 
maturity, then a system of grading up is to be followed 
eventually by selective breeding, and you can only get 
that by introducing new blood into .Vour native cows and so 
coimteracting the degenerate effects of in-breeding. Every 
stock-raiser should be competent also to ensure that not 
only the females of his herd breed regularly, but also that 
tlie calves of each year are superior to the calves of the pre¬ 
vious year, for your profits depend on the number of calves 
you get each year and that is largely a matter of manage¬ 
ment. He must be competent to prevent, and if necessary to 
cure, the ordinary stock diseases. You are blessed in this 
colony so far as stock diseases’ fire concerned, in fact you 
might say you are relatively free from stock diseases. 
The only diseases with which cattle hei’e are affected 
to any extent are anthrax and .tuberculosis, but if 1 
were to mention only.^ few of the stock diseases that 
assail the farmers of the Union of South Africa, for Exam¬ 
ple, Anthriix, Tuberculosis, Red Water, Gall Sickness, 
Quarter Evil and Rinder Pest, you will readily see that 
they almost have the plagues of Egypt to contend with. 

Peksevehaxce and Keen Obseevation Needed. 

In order to illustrate to you how individual persever¬ 
ance coupled with intelligent observation can achieve 
results wMch are almost of national importance, it was 
found that certain very large areas in South Africa though 
at first glance'possessing plenty of natural pasturagej were 
incapable of maintainhig live stock suited for any commer¬ 
cial purpose. The keen farmers in those districts observed 
that the fe^v cattle that lived were continually chew- 



Ing the sim-bleachcd bones of animals that had peidshed 
from time to time on the. veldt. This habit ^vas looked into 
and reported to the V'eterinary Department concerned,— 
whicli then began to make careful investigations as to the 
cause for this unnatural craving. A series of elaborate 
experiments were tlien conducted by the Government 
Department concerned, and it was discovered that this 
unnatural craving among the cattle of old or deca 3 dng 
bones was due to a complete lack of phosphorus in the 
soil and conseriuentiy in the grasses for those districts. 
It was also discovered that this phosphorus deficiency 
Gould be countei-acted by a dailj’ ration of two to three 
ounces of steriliiied bone mefd. As the result of this 
discovery that vast extensive but profitless district of the 
Onion became an economical factor in liv'e-stock wealth 
of the Onion. The same to a certain extent applies to 
conditions here. 

Pasturage is a matter of great importance. All the 
grasses and other vegetations on jmur estates are very 
deficient in one of the most essential ingredient in the 
nourishment of lh’'e-stock and that is phosphorus. The 
soil of British Guiana generallj^, is verj^ deficient in this 
substance and 1 feel that the technical officers in the 
Department of Agriculture will bear me out on tliat 
point. You therefore cannot produce an animal of the 
type of those produced in Barbados, an island well sup¬ 
plied with lime and phosphorus, unless you counteract this 
l)hosphorus cleficiency. This substance is a determin¬ 
ing factor on the bone forination of animals and tend to 
enhance their growth and the ultimate size to which they 
will atfciin. Animal liusbsmdry cannot be divorced from 
agriculture, they go together and are essentially enterprises 
of a co-operative nature. That being so, those desirable 
results which 3 'ou should aim at either in animal husbandry 
or agriculture cannot be achieved without co-operation, 
and here I feel I must sax" just a few words on this 
subject. ■ ' 

Since m 3 ' return to tlie Colony I blush to hax'c to 
admit that I have not liCen able to detect a spirit of 
co-operation in any sphere of Itiuuah acthity locally. To 
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the reverse, gentlemen, I have observed that there prevails 
a general atmosphere of; distrust and suspicion as betAveen 
man and man. Often one man is afraid to let his neigh¬ 
bour kno^v the result of his researches perhaps for fear 
that his neighbour will eventually become wiser than he. 
The position, gentlemen, is all the more disturbing as 
one realises that this mi wholesome atmosphere is not 
confined merely to the little minds of little men, but 
appears to be animating the spirit of men who occupy 
positions of considerable prominence and importance in our 
local life and men who ought to set a more elevating 
example that is worthy of following by you and me who 
are ready to learn, hnless you are willing to pull togeth¬ 
er and exchange your views in a friendly spirit there is 
very little chance of success. When 3 mu have started on 
the road to progress and have gone half-waj^ 5 "on will be 
in a position not merely to ask for Government’s a.ssis- 
tance, but to demand it and here, gentlemen, L must ask 
yon a question which I should like 3 ’ou to think about in 
your spare moinents and answer smurselves. 

That question is, have jtou retilly and seriously 
started on 3mur part of the journey along the road to 
progress ? And remember the race along that road is not 
a flat Rice ,* it is an obstacle race, but all tlie obstacles are 
surnfiGuntable, some with a gretiter degree of effort than 
others, and with such an intelligent class of agricultural 
labourer as this colony possesses and witli soil sufficiently 
fertile to produce all the things that go to make a healthy, 
happy and pi'ogressive people, it becomes your duty there¬ 
fore to wrest from the soil those things, (Cheers). 

ATToRNEt GESEBAn’s Speech, 

Hon. Hector Josephs addi’essing the meeting on 
“The Value of Pine Apple and its Cultivation,” said : 
Mr, President, ladies and gentlemen, my learned friend 
Mr. de Freitas apologised for being a lawyer, I do not 
apologise for being a practical agriculturist in spite of the 
presence of Mr. Walcott, Mr. Brassington, and Others I 
see about me. One of the reasons for it is, I come from 
an island where life is very hard and we live entirely by 



the soil. We have not been blessed with g(5lel, or dia¬ 
monds. or minerals which may or may not be a blessing. 
It may lie a blessing to individuals but may prevent the 
development of tliat ■ co-operative spirit of which Mr. 
De Freitas has so ivell spoken. The presence of attrac¬ 
tions like those may tend to disintegrate the cohesion of 
the whole and the individuals may go off at a tangent. I 
do not say that occurs in tliis colony but that is the result 
which is not at all unlikely to ensue. In my island home we 
have got to till the soil. We grow stuffs for export and we 
grow articles to feed ourselves. One of the good things the 
War did for us was to intensify our cultivation and particu¬ 
larly with respect to articles for locsd food consumption, with 
the result that our importation of foodstuff considerably 
decreased. ^ I have never grown a cabbage that Aveighed 
less than eight pounds. I tried to, but never did it. I 
was very disappointed if any of my tomatoes weighed 
less than a pound. I grew Seville oranges from which 
We made marmalade ; grape fruit, sweet oranges, ban¬ 
anas and a variety of other things. We live largely by 
bananas in Jamaica. During the first six months of this 
year we exported 9,000,000 bunches of bananas. I sup¬ 
pose that by the end of the year we shall have quite 
nearly 20,000,000 bunches exported. All of it does not 
go to England or the percentage of the Economic Commit¬ 
tee’.s Report (referred to by the Chairman) would be 
different. 

With regard to pine-apples I am glad to see there are 
.some good ones grown here. It is a very interesting 
branch of agriculture to me. My father took it up as a 
hobby luid devoted a great deal of attention to it and ex¬ 
perimented a good deal with it arid as a result he got very 
fine re.sults indeed. There is one difficulty about iny 
}iddres.sing you on this subject aud it Is the difficulty of 
the soil. 

Coast Lands Too Low Foe Best Results. 

Rersonally I may be Avrong but I do not like to think 
that in these lowlands Aidiere you are likely to havq heavy 
rainfall, even with drainage that you can g^t the best pos¬ 
sible results from pine-apple culture. You may do very Avel^ 



but yoii will not get tlie very best results. I think some 
of the plunts I have before me are indications of that, from 
the form of their growdh, the colouring and tlie roots, but 
there are parts of tliis (;olony which some of you may not 
know, and I think the sooner you know them the better for 
your health mid the better for the colony’s sake, where 
certain articles which it is difficult to grow down here will 
thrive and prosper for the material advantage of the people 
who grow them and also for the benefit of the balance of 
the people round about Georgetown who ivould consume of 
th em . I refer to the highlands of the Korth-West District. 

Soil In The Nohth-West Disteict The Most Fertile. 

To my mind the soil of the highlands of the Korth 
West District is about the most fertile you can get any¬ 
where in these tropical parts. It is rich soil and well 
drained and pine-apples will not grow well except in well- 
drained soil and they will do best if in that soil there is 
some amount of sand—sandy loam We call it. If, however, 
you are likely to be deluged with water, your results Will 
not be good and I would never recommend that you should 
cultivate them as a large business enterprise because it 
. Would hardly pay, but given suitable soil I would venture 
to think that pine-apples will pay if you get the right 
variety, better than any other aifiicle that is cultivated in this 
tmlony, not excepting sugar, (applause,) even with tlie con¬ 
sequential products such as molasses, not to speak of rUlin 

The pine-apple is vei7 prolific. First of all if :^ou get 
the right kind of soil you will have to plough thoroughly^ 
digging fairly deep down and turn tire soil up well* The 
soil must be soft and not in big lumps. It must he thor- 
ougddy turned up and, as Avas mentioned a While ago, I 
think by the Chahman, it is true of pine-apples as of every 
other form of agriculture, you must plan out your cultiva¬ 
tion and plant in straight lines. One reason for it is that 
yon get very many mpre to the you know exactly 

how many plants you have put in and you can calculate 
the results very much better. When you have prepared 
your soil the best way is to plough up the whole of the 
land. If you can do thatj you can hlotlSif hi tCWS 
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about twelve inches wide in a straight line and as far as 
the depth is concerned you want to get down to nine inches 
at least, so that it mvolves some amount of hard work but 
the results ^mu would get would quite amphy repay the 
trouble. When you have done that you should put your 
plants in, if it is good .soil not nearer than two feet square 
and if your soil is good indeed I should say three feet 
square. I ain speaking by the book. An important consi* 
deration is the selection of your plants. As you know, the 
pine’apple tree bears only once and under the best advan- 
tage, when the plant has borne fruit there comes out around 
the sides of it, suckers. You do not get prolific suckers 
from old plants. (The speaker here demonstrated how to 
remove the suckers from the parent plant which he charac» 
terised as being very important and the manner in which 
they should be planted and the time of planting which he 
pointed out should be just before the rainy season.) It is 
very important that you keep the cultivation clean. It is 
essential in all kinds of cultivation that it must be kept clean 
of weeds. The plants must not be smothered at all and in 
cleaning them out you must be careful that there is no 
pushing or moving about of the plants themselves. You 
keep them clean and the next year you begin to get fruit. 
You get one fruit from each plant, but that is if you have 
the right kind of pine-apple. • That would go very largely 
to defray the cost of your cultivation and ought very near¬ 
ly to cover it. If you are doing an export trade it would 
probably cover it. The next year you are going to get 
two or three pine-apples where you stuck one in the year 
before. If they are healthy plants you are going to get two 
or three healthy suckers coming up. Some vigorous plants 
would produce perhaps half a dozen suckers. It does not 
do in the second year to have more than two or three, and 
if the plants are not healthy you do not want more than two. 
Still keep them clean and if the soil appears to be getting 
hard, soften it with a fork and the next year the number 
of pine-apples you would get would depend on the number of 
suckers you allowed to fruits .lii good soil that would keep 
on for four or five years without the plants growing up out 
of the i sod., I come to 
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The Question op Vahiety. 

There are several A-arieties, some are ornamental, some 
are useful. There is one, the best of all which you have in 
British Gruiana, a fruit in Jamaica which we knoAv by the 
name of Nasbury , AA^hich is an adaption of the Botanical 
name called Sapodilla knoAAm here as the Montsen-at. That 
is the most prolific of all, the best flavoured fruit, and also 
has the best keeping qualities. You can send them on a 
fourteen or fifteen days’ A'oyage to England; if they are put 
up in crates, carefully handled, none of them aa'OuM be 
spoiled. lam speaking of sending them not on these modern 
ships Avith refrigerators but on the ordinary steamers like 
the Royal Mail AAdiich used to travel between the West In¬ 
dies and England. My vieAV is that if you are going to 
undertake an industry of any kind, it does not involA’’e any 
extra expenditure or labour if you deal Avith the best Arir- 
iety of the particular plant you are going to cultiAaite. It is 
the cheapest in the long run, smu get better’ flaA’our, more 
prolific plants and good keeping qualities. If you are sell¬ 
ing them in the local market it does not matter A^ery much. 
In the old daj’s in Jamaica they used to be sent to Noav 
York and London and Glasgow in flour barrels winch Avere 
ventilated by having each alternate stave cut aAA^ay about 
half and the heading on each side opened. They could 
piwjk a barrel with flO to 40 good frxiit and ptick them tight, 
and they use to arrive in perfect condition. NoAV-a- 
days they ship them in crates. I am not a. believer 
in crates, for the reason the pine-apple is a very deli¬ 
cate fruit and requires delicate handling, and Avhon you 
are dealing with a barrel it is etisily handled and easily 
rolled, whereas the crate is an awkAA’^ardHhing and if pushed 
about it comes doA\m voilently on the ground and the fruit 
gets bruised, hoAvever tightly you pack them. It AAmuld be 
advantageous to find out some better means than crates to 
ship your fruit. They kept without any refrigeration 
machine for two and a half weeks on a Amyage to England in 
pre-war days. I have knoAAm these pine-apples, I am speak¬ 
ing of those cultivated mider the best conditions, being ship¬ 
ped abroad to England and the United Sfeites giving a net 
return of iSlOO per acre and that is Avhy I say it is a mode 



or form of agricultural industrj^ that probabljr will pay or 
or ought to pay better than anything else, but it requires the 
greatest possible care. Every part of the process requires 
the greatest possible care. Thei’e can be no scamping of the 
preparation of the soil or of the landing of the plants or of 
keephig them clean. I do not know what price they will 
fetch to»day. I think they would do better here. Again 
there is the question of 

Co-Opebation Among Small Pbopeietoes. 

It may be that the man who can grow half an acre or 
an acre cannot afford to ship them. He has not got agents 
abroad to whom he can consign them, but I venture to think 
that if the industrj’’ is seriously undertaken in this colony 
and if merchants here find that the fruit is being grown on 
a large scale and that there were people cultivating the pinC’ 
apple properly and producing them as they ought to be pro^ 
duced they would pay good prices for them. If the 
merchants get fine fruit they woxild ship them and every¬ 
body would benefit as the result. I would suggest that 
some endeavour might be made in that respect. You are 
having a Farniers’ Conference. A conference does not 
mean speeches and “ talkee-talkee” which ends in forgetful¬ 
ness when we depart for our homes. It means that we 
meet together to discuss problems, to find a way of handling 
the subject, the best way of dealing with a particular thing. 
We confer together and as the result of the conference we 
arrive at a conclusion with regard to a particular industry 
that the best way of handling it is to do a certain thing in 
a certain way. After we have discussed and arrived at that 
conclusion then it behoves us to go away and put that into 
practice. If you were to put into practice what lias been 
told you by the Ghairman and what has been so wellput to 
you by my learned friend, who would no longer apologise 
lor being a lawyer, I am sure yon would go a long Way to¬ 
wards being better off and in the doing of it we would de¬ 
pend largely upon ourselves. 

I should Hke to say and I should say it has struck me 
tliat in this colony there is just a little too much dependent 
op what Government ought to do and what Government 



274 


sliould do. I cannot help it. I think it is so. I will tell 
yon why. Because I Ime come from a country whose pros¬ 
perity, whose very dependence is on agTicnlture and the 
Government played no part in the introduction and develop¬ 
ment of any of our big agricultural industries. _ (Applause.) 
They never did it with banana Avhich is one of our big in¬ 
dustries, they have not done it with coffee-—the Blue Moun¬ 
tain coffee commands the highest price in the world. It 
might be of interest to my learned friend to know that 
wdth the cattle industry we proceeded in J amaica very muck 
on those lines wanted by bun. We have a number of 
Heresfords, Jersey, Angus and other cattle imported into the 
Island but not by the Government or the Agricultural De¬ 
partment. Hoi-se-breeding is one of our great industries, 
and I think that the department of Arigculture there, so 
far as I remember, had three thoroughbred horses and pri¬ 
vate indiriduals must have within the last ten years import¬ 
ed a few hundreds. Might I suggest that if we begin to strive 
for ourselves we can do a great deal, and as I said a A\Iule 
ago, Ave can then sa 3 ' this is not a question of experimenting 
to see if we can rise to the occasion, but Ave have shoAvn Avhat 
AA'e are capable of doing and A\’’e now ask Government to give 
us a helping hand. I may saj^ you can then claim it as a 
right. 

I need not mention hoAV glad I am to be here this evening 
toaddress jnu. I hoi)e there may be some attempt to groAV 
pine-apples and if I can do anything from a pimtical stand¬ 
point in the wajy of instruction I AA'Ould be glad to do it 
whenever possible.” ( Appplause). 

Hon. F. Dias next addressed the meeting on the possi¬ 
bilities of the West India Conference and pointed out tlmt 
agriculture would form one of the subjects to be considered 
by the Conference in future and that the appointment of Mr. 
iMowell as Director of Science and Agriculture of the Colonj' 
Avas influenced bj’- the desire to haAm a skilled agricnlturist 
at the head of that department. ■ 

Hon. B. E. Brassington addressing the meeting on “Cane- 
farming” stated that as much money could ho made from 
the growing of the sugar-cane as from groAring the pine¬ 
apple, Ip groAving the sugar-cane tiie three necessities Avere 



(l) hard and steady woi’k; (2) intensive cultivation and (3) 
co-operation between employer and employee. He had al¬ 
ways been a firm believer in the future of the sugar indus¬ 
try of the Colony, and also that the day would come when 
the sugar-grower would be able to offer bigger prices to the 
cane-farmer and wmild be able in other ways to make 
cane-farming attractive, He Avas not only interested in cane=’ 
farming but in the cultivation of coconuts and of rice as well, 
They should ask themselves why they do not produce more 
rice, sugar and coconuts. Take HaAvaii Avith a popidation of 
only 10,000 more people than this colony, they produce 
600,000 tons of sugar AAiiieh is six times more than is pro¬ 
duced in this colony, and 1,600.000 pine-apples besides ex¬ 
porting rubber and banana and sisal hemp. It might be 
asked how they achieved that, the answer is, by steady and 
continuous labour, by a magnificent system of irrigation and 
by the most up-to-date implements and machinery both in 
field and factory. They, in the sugar business Avere trying un¬ 
der great difficulties, because at the present moment the cost 
of producing one ton of sugar AA’-as greater than the selling 
price. They Avere tr^ang to put their house in order, to instal 
up-to-date machinery in the factory AAdiich meant more money 
for the groAver. With dminage and irrigation, steady mar¬ 
ket and improved machinery one inight AV’^ell consider that 
there is something td be made in cane farming. He Avas 
very pleased to be there that evening and to address them. 
If his life be spared to visit that part of the colony again lie 
hoped to hear a very encouraging report, not Only AAitli re¬ 
gard to the rice industry which was raised up by the 
indomitable Spirit and patience of the East Indians in the 
face of great difficulties, but to farming generally. It was 
hal'd AA'ork and reliance on themselves Avhieh AA^as the road 
to success. (Applause). 

Mr. Walcott was also asked to address the meeting but 
declined on account of the lateness of the night, remarking 
that heAvould have an opportunity to do so at a later date. 

Mr. Fredericks Avas next requested to address the meet¬ 
ing and guA'e a humorous summing up on the points raised 
by the Amrious speakers aa'Iio had preceded hup. 
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A vote of tbanks by Mr. , Peters aiicl seconded by Mr, 
0. McGrfu'rell was unanlmovisly accorded the cbainnan, and 
the speakers, after which the meeting tenninatcd with the 
singing of the Kational Anthem, 


RUBBER COAGULANTS. 

We learn from a trustworthy source that the Do* 
partment of Agriculture, Straits Settlements and Federatecl 
Malay States, has recently had under consideration the 
question of the use of alum as rabber coagulairt. A fetv 
years ago, owing to reports from United States manufac¬ 
turers on the quality and especially the low rate of v^il- 
canisation of rubbers coagulated by the addition of alum to 
the latex, a heavy imix)rt duty was placed on alum 
imported into the Federated Malay States, where up to 
that date it had been largely used by Asiatic smallholders. 
A questionnaire has now been sent by the Agricultural 
Chemists to a large number of British, European and 
American rubber manufacturei’s with a view to ascertain¬ 
ing whether the prohibitive duty on alum should be 
maintained. Replies received indicate that the reintroduc¬ 
tion of alum as a coagulant would almost certainly tend 
to greater variability in respect of rate of vulcanisation, 
and they point out that such variability is still of consider¬ 
able importance in spite of the more extended use of 
powerful organic vulcanisation siccelerators which do not 
entirely eliminate original variability of the raw rubber. 
Investigations into the value of formic acid as a coagulant 
indiaites that it is a good and cheap sul)Btitute for acetic 
acid and has ho harmful effect on the rubber. The 
amomrt required for coagulation is only approximately 
half that required in the case of acetic acid, so that even 
at an equivalent price its use should prove an ecohomy, 
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METEOROLOGY AND AGRICULTURE 
W, R. Black, B.Sc., 

Ministry of Agriculture and Fisheries, 

Climate, definable as the average of meteorological 
conditions over a long term of years, has a predominant 
influence upon agricultural production. As crops differ in 
their individual demands for warmth, rainfall, and sun- 
shine, so an excess or deficiency in the requisite quantities 
of these essentials causes injury and possibly complete 
failure. Not less important than the requisite seasonal 
quantities of these meteorological elements is their inci- 
dence in tlie life of crops, since as a general rule there are 
critical periods or stages in growth at which certain quan¬ 
tities of rain, sunshine or warmth are particularly necess¬ 
ary. Climatic conditions are often found in “zones,” the 
effect upon vegetation being most clearly exemplified in 
continental regions, such as North America, with its cotton, 
maize, and wheat belts. In England, as a result of the 
climatic differences, corn crops are found mainly in the 
eastern and grassland in the western counties. 

In addition to their direct action upon crops, meteoro¬ 
logical elements have an indirect influence, liearing chiefly 
upon cultural operations and upon the pests and diseases to 
which crops are subject. Obviously, if ploughing, seeding, 
and harvesting operations have to be undertaken when 
weather conditions are adverse, the chances of a successful 
crop are lessened. Temperature and humidity at various 
periods in the life history of insect and fungus pests are 
all-important to the development of these pests, the effwt 
being accentuated if at the same time the weather condi¬ 
tions adversely affect the growth of the host crops or bring 
them to a susceptible state at the right moment from the 
point of view of attack. The weather, also, indirectly m- 
fluences crop growth through its effect on the soil, rainfall 
above a certain amount leading to the washing away of 
plant nutrients, 
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breeder, for example, desires to know the critical stages in 
a plant’s growth so that he may breed varieties witli 
characteristics that ■^^’•ill render' them more resistant at those 
critical periods (whether to direct adverse weather condi¬ 
tions or insect and pest attacks), or cliaracteristics that will 
predispose those critical periods to occur at times when 
weather conditions are likely to be favourable. An out¬ 
standing example of fitting a crop to climatic conditions is 
afforded by the breeding of “ Marquis” wheat in Canada ; 
this wheat matures a few days earlier than standard varie¬ 
ties grown up to the time of its introduction ; these days 
were critical days, however, and the wheat could be grown 
in districts with a risk of earlier winters, so that a great 
expansion of the area under the crop in that country 
resulted. For the same reason “ Marquis” escapes much of 
the rust which used to ravage “ Red Fife” and its other 
predecessors. 

toorker on soils and manures desires to know 
how, with any gi\'cn soil, the effect of manures both on 
jneld and quality of crop varies with meteorological condi¬ 
tions, so that he may give advice to the practical farmer in 
accordance with the wetither expeiienced imd that to be ex¬ 
pected froni a study of foregoing seasons. Tims from a 
study of soil and weather, the soil worker may he able to 
advise that a dressing of nitrogenous manure applied for 
wheat in winter will need to he repeated in spring ; that 
with the prospect of a large spring rainfall, muriate of 
potash can be equally well applied to potatoes as sulphate 
of pobish (that, as the summer is wet, basic slag may be 
applied with every prosiiect of increased keep from pastures 
in the auhimn. 

The soil desires to know the effect of meteor¬ 

ological factors on those soil conditions {e.g. , soil moisturej 
plasticity, cohesion, etc.) on which soil tilth depends, so that 
he may assess the relative efficiency^ of different cultural 
operations, lioth from the practical and economic aspects. 
He also needs tliis infonnation to supplement and (•he(!k his 
laborafory investigations on the. physical prnperti(;s of sf>i)s. 

Apart from its .intrinsic r value to soil S(.-ieuce, tins 
toowledge is of the greatest importance to the agricvdtwOil 



To a limited extent it is possible to modify climatic 
inlluences locally, draining marsh land ; by cutting 

down forests ; by irrigation to counteract deficiency in rain¬ 
fall ; and by the use of smoke screens, artificial heat or 
flooding to guard against frost. Certain crops, also, such as 
glasshouse crops, can be grown profitably under artificial 
conditions that make them almost independent of climate. 
In general, however, it is true to say that there is no possi¬ 
bility of so changing climajte as to render it more suitable 
to particular crops. Such crops and their varieties must be 
chosen, and farming operations so ordered, therefore, as 
best to support the existing climatic conditions. 

UsB OB' MeTJOJROLOOICAL ObsEEVATIOKS in pBACfl* 

CAL AgeicUltdebl —The crops and operations custoiruu’y 
in any given district have been adopted, presumably, after 
long experience based on past successes and’failm-es. It is 
impossible, however, to be certain that slich crops and 
operations are indisputably the best, liecmise ofiie cannot be 
sure that all altermitives. have been tried, a considei^tiOn 
which gains hi 'importance ^vhen it is remembered that 
luodern agricultural scieiK'e is ever placing fresh discoveries 
before the farming public. The practical man should know 
within a reasonably short time what farming practice can be 
adopted, what new crops can be grown, and which of the 
discoveries made by research institutes can be put into 
operation in his own particular case with chances of success. 
As a recent example may be cited the introduction of the 
sugar beet crop, in tlxe case of which the weather conditions 
which favour good jfield and (luality must be known and 
compared With those obtaining in a district in which its 
introduction is contemplated. 

Careful luld detailed data relating to meteorological 
Conditions experienced throughout the life of crops, and 
their effect on growth, are thu^ required if new agricultural 
practices and the, results of agricultural research are to be 
given their full value, ; 

Use ue METEOKohoGtCAL Observations in AdRictJt- 
TifBAh IIksearcii. —A study of meteorological cond,itions 
-is fieeessury foi' the’carryihgbut of research. The 



&ri{fineer. as it enables him to base his implement designs 
on definite information in place of empirical observations. 
Detailed local dafei regarding rainMl, humidity, temperature, 
sunshine, and wind are directly of value to the agricultural 
engineer in investigatioiiiS of the use in agriculture of water 
and wind power and of drying apparatus. 

'Ihe. plant pathologist is concerned with the effect of 
climatic conditions on insect and fungus pests in order that 
control measures may be devised, and, as a result, and with 
observations of meteorological conditions at any place and 
time, practical growers may be advised as to the necessity, 
or otherwise, of adopting these measures. The value of 
observations on the effect of weather on outbreaks of ep¬ 
idemic diseases of plants is shown by wmrk in Europe and 
America. In France and Italy it has been found possilde, 
by careful meteorological crop and pest observations, suc¬ 
cessfully to forecast outbreaks, and an organisation has been 
set up totli at Montpellier and at Turin for the purpose of 
warning growers when to spray. 

Considerations such as the foregoing show how necess¬ 
ary it is for the advancement, both of the practice and 
science of agriculture, that careful and detailed mcteorologi' 
eal observations should be carried out concurrently with ob- 
seiwations on the growth, yield, and quality of crops, their 
response to manures, their resisttince to attacks of insect 
and fungus pests, etc. 

Use OF Meteokological Obsekvations in Fokk- 
CASTING YiELDS.-r-Observations of meteorological data, on 
the one hand, and of crop data on the other, may proA'c to 
be of value, among otlier purposes, for that of foi-ecasting 
jdelds of cTops. Statistical methods liave been e.voh'ed 
wdiereby, given suffieient date of both kinds, tlie twocan be 
coirelated and the effect of meteorological elements, singly 
or in combination, on the crop yields ascertained. It may 
therefore he possible in future, by using the meteorolcgical 
data collected m any season and applying “ correlation 
coefficients, ” worked out by, statisticians, to eatirpate the 
probability that the crop yield will be above or below a cer¬ 
tain- amount. This. asiiect pf agricultural meteorological 
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work is the one aliove ali others that has made a special ap¬ 
peal abi'oad. The value of forecasts is likely to be increased 
proportionately to the length of time that tliey can be 
made in advance; the date at which they can be made de¬ 
pends, of course, largely on the times of critical periods in 
the crop’s life. One aspect of crop weather forecasting, 
which has received some attention in the past, is that of 
weather cycles or periodiciil repetition of weather conditions; 
such cycles are stated to have been discovered, and the 
search for fresh ones is being pursued. Other things being 
equal, repetition of meteorological conditions may be ex* 
pected to lead to reproduction of agricultural phenomena, 

Phknologicai, Ob,sekvations.* —In addition to thq 
observations on plant growth and plant pest appearance, 
required under the agricultural and horticultural parts of the 
scheme, various stations have resiwnded to an invitation to 
collect additional phenological observation these observa* 
tionsarethe date of flowering(or other growtli sfcige) of any 
or all of 21 wild plants, shrubs, and trees. The observations 
are made j'ear afteryear on the same bush, plant, or aasocia- 
tion of plants, growing under average conditions (i.e., not 
very sheltered or very exposed), well established. 
In selecting the plants to be observed, preference 
is given to species growing in the neighbourhood 
of stations where observation under the Agricul- 
toal Meteorological Scheme ate being record^, 
and Avhich are familiar to farmers and, possible, to other 
individuals* 

It may be exi)lained that the efet of ail the meteor* 
ologiail elements making np the character of the season ©in 
be expected to be summed up in such plants as have been 
selected i these plants may be tenned indicator plants, and 
they show whether the season is early, normal, or late, 
Observations of this kind have been summed up in the 
tinited States in a “ bio-climatic law ” of latitude, longitude, 
and altitude, to the effect that the climatic variation in plant 
development is some four days to each degree of latitude 

* Phenology is that branch of meteorology which treats of olinmtic influences 
OB certain recurrent phenomeua of animal and yegetahte life. 



and to each five degrees of longitude, and to each 400 feet 
of altitude, the phenologiesd dates being later northward, 
eastward and upward in the spring and early Humirier, and 
the reverse in the late suninier and autumn, (lood use has 
been made of these phenological observations in regulating 
farming operations and in combating pests Hessian 

fly). 

In addition to the data specitied above, diaries are 
kept at the stations for tlie puri)ose of recording day by day 
the observer’s own impressions of the effect of weather on 
crops. When the material (meteorological and biological), 
collected under the Agrieultural Meteorological Scheme, is 
available in satisfactory form for a sufficient length of time, 
arrangements will be made for it to be subjected to rigorous 
sbitistical examination with the object of detennining the 
effect of meteorological conditions on the growth of crops. 
It is hoped, also, to place freely at the disposal of investi¬ 
gators interested in one or mure of the various aspects of 
the work, all the material available. D uring the time that 
the scheme has been in operation, monthly reports have 
been issued suminarismg the data collected at the various 
stations, and cobies of these reports may be obtained free 
on request from the Ministry of Agriculture and Fisheries. 
It is further hoped that the observers at tlie different sta¬ 
tions will keep in mind the objects for which the observa¬ 
tions are nmde, and utilise them whenever opportunity oc¬ 
curs in their own districts. Exceptioiml oecurrenccs, like' 
long droughts, heavy floods, unusiaxl lack of sunshine, cfc., 
must express themselves pn crops and stock, and,may pro¬ 
duce effects after long intervals that an ordinary tuonthly 
comparison will not disclose. There is also tlu; (lucstion 
of the recovery of crops.,from adverse conditions, Avhich 
caimot.very well be scheduled.but may be of rofil import¬ 
ance and interest to those who are in daily touch with 
the facts. .. ., . 

, ' The hgricTiltural mtffedi’ological scheme of the Mitdstt'y 
is in the charge of a committee, of which representative 
meteorologists and agi^ultitral,. biological and statistical 
■Epaoiitlswirs.i,, J./.-r .• ■' ,• 



283 

Effect of Weather, on Animals.— The writer has 
failed to discover that much attention has yet been paid, in 
foreign agricultural meteorological schemes, to correlatmg 
the meteorological data available with data relating to 
animal husbandry. Climate has obviously been as import¬ 
ant in determining the fauna of vTirious districts as it has 
the flora. Obviously, crops have an important influence 
on the animals feeding on them, so that climate will affect 
animals indirectly through crops. It must, also, have a 
direct influence. Temperature and humidity, necessarily, 
have considerable elfect on the health of animals and on 
the pests to Avhich they are subject. Temperature must 
affect the rationing of aninnds for the production of meat 
and milk, and weather conceivably affects the composition 
of milk ; the effect of sunlight, even, has to be considered in 
connection with the feeding of animals. And, as regards 
breeding questions, it seems that meteorological conditions 
influence fertility (at least of sheep ;) and artificiid ligliting 
(quite apart from effects on health and rationing) may also 
influence fecundity. The effect of meteorological conditions 
on the annual husbandry of the country appears therefore 
to offer a Avide field for study.— Abstracted from the 
Journal of the Ministry of Agriculture, Vol, 
XXXIIL, M. Jk. 
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BOTANICAL NOTES. 

By Edgar Beckett^ F.L.S. 


Some Fibre Plants. 


It is a well-known fact tliat most of tlie species of 
tlie genus Vrena yield fibi’e of importance. Vrena 
lohata a common shiaib in thi.s Colony and it is 
found in the three counties. It was possibly introduced 
here from India. It yields a strong fibre and one wliicli 
probably might be utilised in the manufacture of rice bags 
or even sugar bags. 

It is interesting to read that “ slips of vsized paper 
weighing 39 grs., made from this fibre, sustained 75 lbs. 
as against Bank of England note pulp 47 lbs.; it was said 
to bear ink well, but to work “ woody “ and hairy ” 
Spons. 

An experiment in connection with this plant on a 
considerable scale is now being canned out in the colony, by 
a firm interested in fibres. 

Orotolaria juncea^ Sunn Hemp, grows rapidly and 
Avell in this Colons' and may be seen in some gardens in the 
city. Of course, it is one of the commonest of plants in 
India. 

It is stilted that in the Punjaub, there are 50,000 acres 
luiderthis fibre-producing plant. It yields an excellent 
fibre which is exported from India as ‘hemp. The cordage 
made from the fibre is exceedingly strong. According to 
fepons, experiments shew'ed that its breaking strain was 
407 lbs. - ■ 

_ When one remembers the enormous quantities of rice 
bags that are imported into British Guiana, not to mention 
sugar bags, it would seem as if it would be worth while for 
^ turn his thoughts towards the possibilitj' of 
utihsing some of the plants which are either indigenous, 
or naturalised, and which produce fibre suitable for 
conversion mto gimny sacks, 
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Certain of; otir species o£ Hibiscus yield quite good 
iibi’e, whilst the filwe from the wild ()q\\vo^ Malachra 
cafitata is, when properly cleaned, most attractive, and is 
from 8-!) feet in length. This fibre might rival that of Jute. 

Sesbania mgyptiaca is a common Aveed with us—this 
also yields a good strong fibre, in fact it is said to yield a 
fibre superior to 3u^{€orehorus). We might also find 
that Tibisiri—the fibre made by our aboriginal Indians 
from our native palm Mauritia fleccuosa —might furnish 
more than hammocks. 

Our common Monkey Apple (Anona palustris) is 
said to yield a fibre of value, whilst our various 
Ananasms or Bronielias^ it is well-known, furnish fibres 
which are not to be despised. 

The Avhole question concerning the possibilities of our 
vegetable fibre producing plants is one which Avill Avell re¬ 
pay close attention and experiment. 

Pai'ain. 

Caricapapaya grows throughout this colony so readi¬ 
ly, that one might apply the term wild, to it grondh. We 
have, on occasion, tapped the fruit of the papaAV and dried 
the latex — a good price was obtained for the product, 
Papain. 

It is important that the fruit ])e tapped Avith some 
instrument, other than one made of steel, and that the 
latex is caught in a clean porcelain vessel and dried in the 
sun. It is Avell-known that its proteolytic \artues aid 
largely in digestion. 

We refer to the possilhlity of our farmers building up 
an industry in Papain, as we understand that at present 
there is a shortage in the supply of this ferment. The 
writer will be very pleased, at anytime, to show farmers 
how the product should be prepared. 

Fibe Wood. 

For these persons who own land, within easst reach 
of G-eorgetOAvn, we believe that quite a respectable income 

could be made by planting areas of 
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€asuarina equiselifoUa grows reailily in this 
Colony, even in fairly heavy clays. The calorific value of 
the wood is extrenily high, and we believe, quite an exten¬ 
sive business in supplying cheap and excellent fuel to 
Greorgetown, could be caianed on. 

The trees can be planted quite closely, 6' x 6' would 
give 1,210 trees to the acre, so that an area of 10 acres would 
mean a total of 12,100 trees. 

At the end of four to five years, every other tree 
might be cut out and sold, two years later a further 200 
trees per acre can be removed, and at the 8th or 9th year, 
the whole area cleared. 

A decent income might readily be realised from this. 

With the large aresis in this colony not beneficudly 
occupied, a respectable acreage might easily be planted ont. 

The Sugar Estates authorities also might find it an 
advantage to culti\'ate this valuable fuel tree. 

In Machas there is considerable activity in the grow* 
ing of casuarinas—so much so that, a line of railway has 
been established to transport this Atood. The erect habit 
of the tree, its hardy nature, and the ease Avith Athich it is 
cut, added to its high calorific value, make it an ideal tree 
for furnishing fuel. 

An export trade might be developed, in time, Avitli 
Barbados, and those Islands, Avhere fuel is scarce. 
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THE ROOT GROWTH OF PLANTS. 


Lecture delivered hy Major Cates at the HalJ-r 
Yearly General Meeting of the Associated Lranch 
Societies of St. Thomas. 


It wafi certainly veiy flattering to an amateur such as 
myself to receive Mr, Buckley’s invitation to read a short 
paper to a meeting of experts in agriculture, and I ouly 
consented as I felt ! should like to submit for yoim con« 
si deration the result of some slight investigations of mi ne 
in what is certainly a very important branch of study. 

Perhaps what I have to say may better be described 
as “ Suggested Improvements in cultivation to seem'e better 
conditions for the root growth of plants.” I do not know 
if your experience is mine, but from many conversations I 
have had in different parts of this island with those who 
get their living by tilling the soil, I have foimed the 
opinion that the lurderground growth of the plant is a 
subject that has received little attention. I have, for iii’ 
tance, asked perhaps one hundred Jamaican peasants how far 
they tliink an Irish potato will send its roots, in suitable, 
deeply' cultivated ground, and I have received all sorts of 
answers, from four to ten inches, the general answer being 
“ about seven.” 

In an article by Luther Burbank, the “pMnt wizard ” 
of America, which I read recently, he speaks about a potato 
under certain conditions sending its roots ,50 feet. And I 
well remember reading of some experiments in France in 
1897 in which a French scientist cultivated ground to a 
depth of two metres, or nearp’^ seven feet, and traced Irish 
potato roots to over one metre, or say 3 ft. 6 ins. below the 
surface. 

There is also the carrot. I have made the Siune en¬ 
quiry of the same sort of people and I never yet got any¬ 
one to tell me that the carrot rmrs down more than four¬ 
teen inches. But in 1921 I measured six carrots, in a 
bunch, which took the first prize at an Agricultural Show 
in England and they averaged 27 inches, The roots had 



broken of¥ at about an eighth of an inch thick, so that 
remembering that those same roots run clown till they a,re 
of the thickness of a piece of cotton thread, it is probable 
that the extremities reached to five or six feet below tlie 
surface. If that is thought an exaggeration I would like 
to tell you of an instance recorded by Mr. Mechi, a well 
known English farmer of eights^ years ago. Some men 
were breaking down brick earth m a field that had the pre¬ 
vious Spring been sown to parsnips, which have just the 
same root growth as the caiTot. The methods of doing 
this ensures a vertical face of earth of anything up to 15 
or 20 ft. according to the depth of the underlying gravel. 
Tlie man noticed, after a fall, that a parsnip which had 
been mixed by those who had dug the crop, was left half 
in the vertical face of earth and half out, and one of . them 
was intelligent enough to call Mr. Mechi Avho records that 
he traced the I’oot to a depth of IS feet and 6 inches, and 
that it broke off. The turnip follocvs the same rule and 
I saw an instance, quoted in an English newspaper a few 
years ago, where turnip roots had been traced 5 feet dowyi. 

Onions have been d'aced for four feet. In 1012-13 
some large underground tanks wei'e put in at one of the out¬ 
lying forts in Kingston hai'bour, where the formation ivs 
the well known honeycomb limestone wfith deep pockets 
of soil. I saw several roots of large trees (most of them 
the Jamaica birch) doAwi at 16 feet from the surface, aiad 
I am not sure that Ave ever saAv the end of tlie deepest. 

So much for the depth to Avhich roots AA'ill go, but 
Avhat of their lateml spread ? Most of 3 ’'ou must have 
noticed in the Journal for April a very interesting “Season¬ 
able Hint ” w'hich spoke of the small jungles we see every¬ 
where in Jamaica Avith coffee trees three or four feet apart 
and six or eight feet high, the boughs being interlaced, 
and the crop ^a dozen or tAA'o dozen berries and sometimes 
not that. What of the roots ? Well, haAnng read that item, 
on I3th Maj' to be exact, I AA'ent to a coffee tree near 
mj' bouse, AA'hich stands about ten feet from the 
nearest tree. I dug doAvni at 4 ft, 6 ins. from the trunk 
^Aviiich 1 maj' .saj' is about 2 inches in diameter) and cut 



through a tangle of roots. So I extended the hole awa- 5 ? 
from the tree, and worked out the ground on each side 
of it, finally finding the end of the longest root at that 
point at 0 ft. 9 ins. from the tree, and the average of five 
or six roots proved to be 5 ft. 7 ins. What chance there¬ 
fore have the trees in the jungles referred to ? Their 
roots must be much more badly interlaced than the 
l)ranches overhead, each robbing from the other and 
literally choking the life out of the neighbours. And, as 
to three or four feet apart I may observe that that is a 
very liberal estimate in many instances; and I know 
several places Avhere the distance is much less, perhaps the 
Avorst being about two miles from Trinity Ville where four 
trees are growing on less than four square feet. 

Tlie London Police consider a packed crowd to be one 
which carries eight people on the square yard. There 
appears to be no reason why any coffee tree in Jamaica 
should emulate a packed crowd in London; but this is 
wliat those trees are forced to do: and again I ask : What 
chance have they, when they cannot send their roots six 
inches without meeting those of another tree ? 

Another intance of lateral spread is the yam root. 
Last season I had a competition with my headman. We 
picked out two white yam heads, as nearly as possible the 
same size, and I gave him the first choice. He knew 
more about it than I, for the one he picked out had two 
good e^^es, end mine had none, so that his got a clear 
fortnight’s start of rnine, and had its vine several feet up 
the stick before mine was out of the ground. He dug an 
ordinary hole and made the customary small oval hill, 
while I dug a hole about 3 feet in diameter and about 2 ft. 
6 ins. deep. I am ashamed to say that up to July 1925, I 
did not know the root system of the yam plant and that 
alliits important feeding roots are lateiuls. Had I known 
this I should not have carriefl out the experiment lyhere 
I,did as the ground we planted in had been dug twice in 
the previous eighteen months, and I only dug my hole six 
feet from the other. I treated the hole better than the 
surrounding ground, filling it up with the surface earth, 
mixed with a well rotted manure and old broken-up brick 
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and powdered lime mortar. In addition I put a mulching 
of manure and grass over the surface for aliout three feet 
each way from iny plant. At the end of Jui.\’, a,bout nine 
weeks after planting I had occasion to pull out a plant 
growing at the edge of the hole in ANdiich I had pnt my 
yam, and found to my surprise a root, which evidently did 
not belong to mine. I traced it both ways and found that 
it came from the headman’s plant, that it was over <S feet 
long and hadn’t yet done growing. To complete the stor y 
of this experiment I found that the headman’s 3 mm took 
full advantage of the better soil in which mine was planted 
and had a network of roots interlaced with mine, which 
no doubt set mine hack to the profit of his. So I 
only beat him 1 ) 3 ’' about 1-1 per cent., his 3 uim weighing 
ST|-when dug, while mine Aveighecl S7 lbs. If, hoAvever, 
he bad been 20 or 30 feet awa 3 ', planted in a hill snrronnded 
by hard soil, without the benefit of the better ground 
which surrounded m 3 " plant, Avho can doubt that I should 
hive beaten him b 3 '- 25 or 30 per cent. We are haAfing 
another competition this 3 ''ear, six I’oots each. Mine aim 
eight feet apart, AAuth the groiind fox-ked between them, and 
his are the ordinaiT four feet, but the tAA"o lots ai’e sixty feet 
from each other, so that an 3 dioAv he aauU not I’ob from me 
this time, 

I thiixk we shall be agreed that the facts I Imm stated 
indicate the necessit3' of deep digging and AAude planting. 
Of coiu-se I do not suggest that we should ti-y to cultiAuite 
to the depth of Mr. Mechi’s parsnip, but certainly if Ave are 
to get better cari’ots and tuniips than the little things I see 
being brought into the toAvns from the counti’y parts Ave 
shall have to loosen and mx’ate the ground to a ■much 
greater depth than is iioAr being doile. 

And that brings me to the question of the necessity of 
getting the air into the soil and sub-soil. Fortunate^", 
I am able to tell yon of some expeimnents carried out near 
the toAvn of Dorking in the County of Surrey, in England, 
by Sir Arthm* Cofiins, an old retired Indian General. Sir 
Artliur had in liis 3 "oung da 3 ’’s come into contact Avith the 
Lord Tweedmouth of his day and had learned from him 
certain facts as to root, growtli. He had ncAmr forgotten 
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his lessons, imd he always took a very keen interest in 
asTicnltural matters. He observed that while a farmer 
■w as content to plonglt his arable lands to a depth of five 
or six inches he was wiser when it came to his vegetable 
garden. In that small patch he would double spit the 
ground to a depth of perhaps eighteen or twenty inches, 
and would get much better results than those of the open 
field. So the old gentleman determined to test the matter 
out for himself and to keep accurate records, and this he 
did over a period of ten or twelve years. He certainly 
got some most extraordinary results, and by pulverising 
the soil to a depth of tAvo or three feet he greAv phenom¬ 
enal crops. His crop of wlieat was seven times the 
average of all England—-an increjxse of 600 percent. In 
Iri.sh potatoes he planted sets,—two to three ounces in 
Aveight, one to a, square yard—that is three feet apart in 
the roAV, and the roAVS at three feet intervals. He got 
14 lbs. of marketable potatoes per plant, AA'hich at the rate 
of Id. per lb. is £280 sterling per acre. (I myself folloAA'- 
ing this Aixethod got tremendous plants, coAmring in the 
AA'hole area, although planted three feet each wasq Imt my 
crop AAWS only 8 lbs. per root. Still that at Id. per lb. 
AAmuld give £160 per acre.) Perhaps the most interesting 
to IAS of all Sir Ai'thur Collins’ experiments AA^as one in 
which he grcAv fodder grass in 1893. I well remember 
that year, for at the station in England where I was then 
serving, 1 kept certain records, and from a date inP’ebruary 
(1 think 22nd ouAAmxls) I recored over 100 days of bright 
Bimshine. Sir Arthur says that by 1st June there was 
not a blade of green grass in any of the fields around about 
him, the hay season being the AAmrst for a century. Tet 
on that day he cut his crop five feet high, giving him 
tons of hay to the acre and he got tAvo subsequent cuttings 
wliicli gave him three tons more. That stand of grass 
Avas cut for seven consecutive years, as against two years 
which is the common experience. 

Sir Arthur proved that deeply-tilled soil is always 
damp at six inches below the surface, even in the worst 
drought known in England, and that when the ground 
is loosened to let the air down freely the roots Avill follow 
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aiid will get domi bej^oncl all chance oE being dried up. 
Another great improvement noticed was in the uitritication 
of the soil. He points out that tropical soils are. often 
very rich in nitrogen-—sometimes as much as one per cent, 
being present but that is not in a form easily available 
to plant life. Aeration assists greatly in making this 
available. 

When Sir Arthur began his experiments he always 
manm-ed the ground but at the end he came to the 
conclusion that the all-important thing is to get air do wn 
well imder the surface; and that deep digging witbout any 
manure at all, produces better permanent results than 
shallow digging with manure. We know now why this 
is, and that the little organisms which fix the nitrogen in 
the soil, must have the air brought to them, or they 
cannot do their work. He also found that such sort of 
soil needed different treatment. In the case of heavy clays 
it would be fatal to dig eighteen inches and plant straight 
away in the sour ground. So he put a guard on the fork, 
and increased the depth of digging an inch ot two every 
year, thus only bringing up a small extra quantity in 12 
months, to be mrated and sweetened by the fresh air and 
sunlight. It therefore seem.s clear that root growdli is 
iihmensely helped by a proper preparation of the grovnd. 
If the eai'th be loosened up and sweetened by letting in the 
fresh air a root will most cerhiinly have less trouble in 
penetrating the soil, and less strain will be brought on the 
plant, although more nutiiment will be conveyed to 
it—advantsxge being thus secured both ways. And this 
brings me to the reason, w'hich, I think lies behind the 
sAveet potato hills, which I see everyw'here in Jamaica. I 
have never seen either hills or ridges in Bermuda, where 
they grow' very fine crops of sweet potatoes, and I under¬ 
stand the hill is unknown in Cuba. I do not doubt that 
the dug and loosened-up soil enables the root to run easily 
and that it was the observation of that fact w'hich led to 
die making of the hill. But from my own observation 
the roots of the plant run far beyond the hill, and as the 
space between the hills is left as a sort of wall of solid 
ground, that ha^ l>een beaten by the tropical drains, ah 



baked l:)y the tropical siin into a species of concrete, which 
the. I’oots hiivc to force tlieir way through, it seems, cer¬ 
tain tliat a. strain is Ijrought upon the plant that must 
retiird its growth. I mean to test the thing out by 
definite exiteriment and to plant two measured plots of 
ground, side by side, each about a square chain. I will 
communicate the results of that experiment to the Societj'’s 
Journal all being well, next jw. Lean, of course, see a 
sort of reason for the hill in swampy or waterlogged soil; 
hut on a hillside, Avhere there is natural drainage, or in 
sandy soil, it seems to me that trouble is being asked for 
when the hill is being made especiallj’ in dry season; for 
just as the area C)f a basin is greater than the area of the 
circle which is bounded by its rim, so in the aise of a 
hill is the area from which moisture may be evaporated 
greater thau tlie area of the flat groxmd under the hill. 

1 will dose my remaxks by describing a method I am 
adopting this year in the planting of yam. Of course, in 
departing from old established practice (at least in St. 
Thomas) I may be making a mistake but al ter the experi 
iiieut 1 have already described, I propose to follow the 
coiu'se which the habit of the yam plant seems to indicate 
in the case of the ISTegro, White and St. Vincent varieties. 
There are some sorts which seem to object to having life- 
made easy for them, such as the ILenta and Barbados yams 
togctlier with tlie Yampie. These seem to follow the men 
of tlie rugged North and to do better when they meet with 
opposition. But in the others I have mentioned, I notice 
that if the hole be dug shallow, it is easy to see from the 
yam tuber where the soft ground ended and the hard be¬ 
gan. At that point there is a I'estriction, a sort of toe is 
foi'ined, which differs from the rest in shape, colour and 
density. For these sorts I think a hole should be dug 
deeper than the tuber is expected to reach to, so that it 
may not meet 'with any check in its developments, and I 
am therefore digging my holes three feet deep. And then 
as to the lateral surface roots on which the plant depends 
for its food I am digging the holes three feet diameter, and 
putting tlieni at eight so that they may be 

a clean four feet before any other roots are reached. Eight 
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feet has beeii selected because altima.tel.y tlie araa will be in 
coffee, and that spacing has been shown to be best for 
coffee at.this le%'el. Next October a coffee sucker will be 
planted next the yam noAv being put in, and next y ear a yam 
mil be put in the intermediate space between the youngcoff'ee. 
In addition to the mde holes I am foi’king the Avhole 
ground between, so that the yam laterals may run freely. 
This forking, I find, ought to be done within ten days of 
planting, as otheinvise the x-oots fi’om the nexv plant may be 
broken off. The men who are doing the work say that 
they could ixeAwr affoi’d to plant in this manner, but the 
total cost is only 4d. per hole, or say 3d. to 3-|d. nioi’e 
than the old system. If I get only 3 lbs. of yam per hill 
moi'e than the old xvay I shall get back the cost as well as 
having my ground deeply tilled. I pi-opose to mulcli 
the ground heavily (all but a circle of eighteen inches 
across at the plant) and in September and October to plant 
by means of a pointed stick through the mulch red peas 
at twelve to fourteen inehes apart, cutting off the plant at 
the time of reaphxg and leaving the I’oots to rot in the 
grounds, thus providing a Amrtical tube for additional 
aei’ation and percolation of water. Only time can tell 
Avhether the experiment is or is not on sound lines. 

I hope that this shox’t paper may give some of us a 
little food for thought which is a thing badly needed in 
Jamaica. What w'e xvant more of, is thinking by inen 
of practise, and the better and moi'e accurate recoiding f)f 
ascei-tained facts .—Journal of the Jamaica Agricultural 
Society, rol.JZZ., No. 7, 



MINERALS IN LIME STOCK FEEDIN(J. 


By Gko. B. Rothwell, 
Dominion, Animal Susbcmdman. 


Much has been written concernmg the subject. Many 
advertisements appear descriptive of the virtues of coimner- 
cial mineral mixtures. In a general way, it is difficult to 
prescribe mineral supplements for live stock. Almost as 
well try to prescribe plant food in the way of fertilizers 
without knowing the natime of the particular soil to be fed, 
and in particular the chemical analysis (as disclosing the 
deficiencies) of same. 

The kind of stock, the age, the kind and quantities of 
food fed, the nature and analysis of the soil gi'owing all 
or a part of tins feed, whether or not abnormal characteris¬ 
tics (deficiency diseases) appear regularly in the animals so 
fed—these ai’e some of the factors concerning which know¬ 
ledge is necessary before authentic information may be 
given. In this connection, deficiency in, say, the lime con¬ 
tent of a soil is popularlj?' supposed to result in a similar 
deficiency in the lime content of the plant, further reflected 
upon the condition of the animal consuming the plant. To 
a very limited extent this is true. The point is that while 
there is relatively little variation in the lime content of 
fodders, irx'espective of the soil niineral content, and that 
the crop will lack in yield rather than constituent—the crop 
grown on a deficient soil tends towards the low range in 
the lacking soil constituent, and continuous feeding of such 
a fodder may ultimately reflect this deficiency on live stock 
consuming it. 

Roughly speaking, the animal body contams the same 
ash xnaterials as are found in plants, and, as a general rule, 
the elements essential to the life of plants are essential to 
the life of animals. Without going into a dissertation on 
the mineral composition of plants and animals, let it be 
stated that calcium, phosphorus, .potassium, magnesium, 
Sulphur and iron are possibly the most impoi*tant elements 
as found in the plant and as required by the animal body. 
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Of these, caJeiiiin and phosphorus are of prime importance, 
iiiid mainly through lack of these, unsatisfactory conditions 
(as caused by minei'al deficiency) are found in live stock. 

Under ordinary conditions, as already stfited^ where 
the ration has fair variety and adeciuate quantities are fed, 
there is little danger of lack of mineral. The results of 
feeding ill balanced rations, insufficiently supplied, cannot 
be overcome by feeding supplementary mineral mixtures. 
Correct feeding of the soil, the featuring of leguminous 
crops (clover and alfalfa), the followmg of good feeding 
practice and the regular supplying of common salt, all are 
important in this connection. 

Nevertheless, the use of mineral supplements is in 
many cases, good practice, particularly with dairy cattle, 
pigs, and pregnant or nursing females generally. With 
the latter a ration high in lime and phosphorus is I’equired. 
Then, too, the nature of the feeds available may make 
necessary cei’tain mineral additions to the ration. For ex¬ 
ample, some of the common feeds low in lime or calcium 
and calcium phosphate are straw'and chaff, cereals and 
their by-products and roots. On the other hand, feeds 
high in lime are, ha 3 v from legumes, alfalfa in particular, 
certain grasses and manj'of the leguminous seeds. The 
small gmins, wheat bran, malt sprouts, brewers’ grains, 
linseed meal, etc., are all high in phosphoric acid. 

The following figures are significant, as disclosing 
the calcittm content on a dry matter basis of certain 
roughages; alfalfa 2.5 per cmt, red clover, 1.58 per 
cent; timothy hay, .39 per cent; corn stover, .41 per 
cent; oat straw', .36 per cent; wdieat straw', .22 per cent. 

From the foregoing brief comments, it would appear 
that, within certain limits, the feeder may control the 
mineml constituents of his live stock rations through the 
feeds he grow's and uses. 

There follows a brief discussion of mineral constitaents 
as applying to the ration of the different classes of stock. 

Horses. —Show' fewer conditions attribufciblc to 
wnqrafi cleficiency than other kinds of fann stock, 
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1. Salt regularly. 

2. (.1 round or pulverized charcoal may be very useful. 

Feeding a handful or two during the week in grain or 
mash supplies phosphates and a good digestant at the 
same time. 

,S, Lime may be needed in some districts, and ma^^ be 
administered as ground lime stone in feed or as in lime 
water in the drinking water. 

4. Potassium iodide crystals administered at the rate 
of one-eigth of an ounce (one small teaspoon, level) on the 
first and fifteenth of each month, dissolved in ifinking 
water, would appear highly beneficial in the case of infoal 
mares as a preventive to joint ill and weakness in foals. 
Sfeirt administering this in FTovember with the spring-bred 
mare. 

Cai(ile.~yevy frequently are insufficiently supplied 
with minerals, particularly high-producing, dairy cows. 

1. Feed a well balanced ration, making the feeding 
of leguminous roughages (alfalfa if possible) a feature. 

2. Siijyply salt regularhj. Iodized salt has special 
virtues. It may be purchased in block form or made up 
—two to four ounces potassium iodide dissolved in water 
and sprinkled over one hundred pounds of dry salt. Mix 
thoroughly. 

3. Edible bone meal (not fertilzer) or bone char? 
where it may be secured, forms an excellent source of bone 
phosphate. Feeding a pound to a pound and a half per 
hundred pounds mesxl is good practice and inay effectively 
supplement the heavy demands of the high-producing cow. 

Where cattle show an abnormal or depraved appetite 
for bones, wood, etc., the result of deficient ration, this 
condition may be gradually corrected by the use of a mix¬ 
ture of bone meal, ground cliarcoal and salt. Further, 
there is considerable evidence pointing towards the pro¬ 
bability of assistance from supplementarj’^ bone meal feed¬ 
ing in the matter of abortion infection control. If so, 
this must come through the strengthening or toifing of the 
system generally and the genital organs in particular. 



4. Pulverized charcoal or chick size charcoal 
may be fed to advantage, one and one-lialf to two pounds 
per hundredweight of meal. Charcoal is high in phos¬ 
phates and is a good absorbent and cleanser tor the intes¬ 
tinal tract. 

5. Lime is best fed to cattle through leguminous 
roughages. It may be fed in the form of ground lime¬ 
stone with salt or mixed in the meal. 

■ Finally, no amount of mineral mixture, bone meal, 
phosphates or lime, will greatly change the condition of 
the underfed “straw stack” cows, so common. Tlie 
major consideration in Canada is better feeding, particu¬ 
larly as applied to calves, growing stock and dry cows. 

Sheep .-—With one notable exception, sheep, as a rule, 
have not received or seemed to need the attention given 
other classes of stock in regard to mineral. Subsisting 
largely on pasture and hay or roughage crops and having 
access to the earth itself, their demands seem to be met 
with a plentiful and continual supply of salt, preferably 
rock .salt. 

Of late years, the practice of feeding iodized salt haa 
become common, particularly in Western Canada and in 
districts where goitr-e is prevalent. The administration of 
minute quantities of iodine to the pregnant ewe will con¬ 
trol goitre. As pointed out, iodized salt may be. pur¬ 
chased in block form or may be made up as already 
described. The optimum quantity of potiissiiiiu iodide for 
use in this connection is not definitely estaUished as yet. 
From two to four ounces per hundred pounds of salt 
would seem to give satisfactory re>sults. Thorough mix¬ 
ing is necessary. 

A fan* proportion of leguminous roughages is just as 
■yaluahle, as with other clasises of stock. 

Swine .—.The growth of the pig i.s the most rapid of 
all farm animals. Frequently the sow produces two litters 
per year. Therefore, the demand for lime, bone phos¬ 
phates, etc., is heavs^, and not infrequently poorly supplied 
by the feeder. There is no doubt but that more attention 
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to mineniUupply would result in stronger litters, greater 
certainty in breeding operations, and better developed 
frames in market pigs. 

1. Alfalfa or clover hay should be before the brood 
sow all winter, 

2. The same roughages are good for winter fed 
market pigs. 

3. Sods form one of the cheapest and best forms of 
mineral matter for winter use. 

4. Tankage or meat meal, 3 to 5 per cent, for the 
brood sow and up to 10 per cent, for tire feeder hog where 
no milk is fed, supplies soluble mineral salts. 

5. Bone meal, ground lunestone and charcoal make 
valuable additions to the meal ration of the brood sow or 
growing pig in many cases. One pound of each per 
himdredweight of meal may be enough. Edible bone 
meal is especially good for the brood sow, as is a small 
quantity of tankage (3 ft), per cwt. of meal). 

6. Where hairless litters are prevalent or feared, potas¬ 
sium iodide is a reliable preventive. Make a stock solution 
of one ounce of potassium iodide to one gallon of water 
and give one tablespoonful of the solution to the sow daily 
in her slop during the greater part of pregnancy. Aside 
from preventive powers toward hairless litters and kin¬ 
dred conditions, such practice seems to exert a generally 
beneficial effect on litters. 

Finally, in the foregoing discussion it has been impos¬ 
sible to stress the importance of good feeding practice. In 
Canada, as a rule, poor results with live stock are not 
directly attributable to lack of mineral in the ration. 
There are, of course, definite exceptions to this rule. 
Using the right kind of feed and enough of it to fit the 
age, Mnd and condition of the animal is of primary 
importance, 
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SOME ROUOH NOTES ON COCONUTS. 

By Edgar Beckett^ F.L.S. 

MOien one considers the permanent nature of this crop, it 
is astonishing ndiat little care is given by local growers to 
points of extreme importance before venturing on planting. 

Throughout the whole Colony one sees bad types of 
trees, diseases of the stem and terminal bud, diseases of 
the leaves, stems undeveloped and also severely hacked, 
whilst during certain periods the ravages made by the 
caterpillar of Brassolis sephorae Skve a m&vked feature in 
coconut districts.- 

Little or no attempt appears to have been made in 
connexion with seed selection, and correct spacing in most 
instances has been ignored, whilst beyond brushing down 
weeds and bush, no cultivation whatever is practised. It is 
surprising what good crops sometimes are produced in 
spite of the absolute neglect that is so apparent. 

The Coconut palm readily responds to an^^ help that is 
given it. Usually palms are left to take care of themselves 
and often it is a case of the survival'of the fittest. A little 
weeding around is given three times, or less, during a year 
and the young palms are expected to develop into sti’ong 
and healthy trees, giving good crops. In a colony like 
ours where no implemental tillage is carried out on coconut 
plantations, it is to be expected that the growth of weeds 
can quiddy smother a young cultivation of palms. The 
mere weeding of the surface is the common practise, but 
this is not of very much use. In most of our coast soils, 
the fertility is on the surface. 11 follow's, therefore that the 
roots of the pahn have a tendency to come to the surface, and 
frequently the rough, so-called weeding given, acts as 
a shock to the whole surface-feeding root system, since 
there is no actual breaking of the soil at all. Such weed¬ 
ing is not cultivation, and sometimes, if no mulching is 
practised, intensifies the iU effects of drought and the heat 
of the sun’s rays. 

Trees should be forked around with the operator’s 
back to the stem so as to allow of the roote spreading, 
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The drainage afforded, must be better even than that of a 
sugar estate, in first-class order, and every effort must be 
made to give the young palms, by aerating the soil, an 
oppoitunity of securing a good and deep root-system. 

It will be necessary to fonn a sanitary gang whose 
duties should be to keep a constant look-oirt for the 
coconut beetle and other well-known pests. This gang 
should also report at once the iwcsence or even the 
suspicion of any disease. 

An enonnous amomat of what may be termed 
mechanical damage, is done to coconut palms in this 
colony. Labourers tliink nothing at all of cutting notches 
in the trunk, sometimes to facilitate the climbing of the 
palm, and sometimes out of sheer wanton worthlessness. 
Also in the picking of the nuts, considerable damage 
frequently occurs, through mei'e carelessness, to young 
fruit and to the crowns of the palms. It is obvious that 
when injuries, such as these, are inflicted there is an ex¬ 
cellent opportunity afforded for pests and diseases to gain 
an entrance. One has but to look at a number of our old 
palms to see the ravages made by the larvae of the large 
Oastnia daedalus. 

In Trinidad, very great care is exercised in the gather¬ 
ing of nuts. The operator has a rope around his waist so 
that he never actmdly enters into the tree and is able to slip 
all round the crown with both hands free. He is provided 
with a special , implement for this purpose, one of far 
superiority to the local, cutlass, which performs so many 
duties, both useful and otherwise, in the hands of our 
local agriculturists. 

This tool is about the length of our cutlass, but has 
a sharp cutting edge on both sides and abroad cutting edge 
at the end, so that, nuts, with a thrustmg irpward blow, 
can easily be severed. The advantage of this is, that, only 
ripe nuts are picked, and there is no damage done to yoimg 
fruit or flowering branches. 

Local“ pickers’’ usually climb into the crown of the 
palm, and with their feet, kick at “ trusses ” of fruit, which 
method often does considerable damage, to flowers 
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and young £™it. When it is remembered that, it takes 
some 364 days before the nut, from the time the flower 
has been fertilised, to become fully ripe, it will be seen 
what iui enormous wastage can occur. 

It is ai mistake to think that it is a point of 
sanitation, to remove hanging leaves, to clean the crown, 
and remove the “ strainers ” or fibrous stipules. It is very 
much better to leave this to Nature. The undue removal 
of all dead matter exposes the soft wood underneatli, and 
renders the palm more liable to insect and other attacks. 

Farmers in this Colony adopt many weird practices in 
order to get rid of the Ehinoceros beetle ( Oryctes species) 
which is so often a menace to young trees. The method 
adopted by the writer was to soak rags of cloth in carbon- 
bisulphide, and to push this into the hole and ram and 
seal the hole with wet clay. This proved very effective. 

Sanitation should be directed towards the fields them¬ 
selves-—no debris of rotting leaves and stems should be 
allowed to accumulate and harbour pests. Fields should 
be systematically cleared and debris burnt off as a inatter 
of I’outine. 

The use of fire should be undertaken wdth care. 
Frequently one sees in this Colony, damage of quite a 
severe nature, as the result of the cax’eless use of fire, 
in a cultivation of palms. 

With regard to the attacks of Brassolis sophorae^ a 
special gang should be kept, iii districts -vvdiere these pests 
are prevalent, whose duty should be to destroy the nests 
of these at their very first appearance. The old adage that 
“ Prevention is better than Cure” is as true to-day as it 
ever was. The writer by keeping an extremely sharp look 
out for this pest, and nipping the attacks in the bud, was 
able to keep an extensive cultivation free of this pest, 
though neighbourmg plantations suffered severely. 

Coconut growers may rest assured that the care and atr 
tention given by sugar planters to their Gultivation is not 
done for any reason other tiian the fact that they know by 
experience that it pays to do so. If so much care is necessary 
for a grass, for after all the sugar cane is a grass, how much 



more necessary is it that a coconut cultivation should he 
treated seiiously and proper cultural methods carried out. 

If good sound nuts ai'e to be obtained, if healthy 
palms are to be grown giving maximum yields, attention 
must be given to every detail of cultivation, quite as much 
if not more so, as in the case with a sugar planfeition. 

It is far better to have a small cultivation ' giving 
excellent retux’ns than to have large areas with diseased 
ti’ees dying here and there and getting a paltry average 
yield of some 18 to 20 nuts. 

A tree which is said to provide everjdhing necessary 
for life, which lives and produces fruit for such a number 
of yeiirs, is wortlis?' of far greater care and attention than is 
given in this Colony. 

If one considers the absolute lack of cultivation that 
this palm receives at the hands of our local growers, and 
what results are obtained in spite of this neglect, it can 
readily be conceived what a flourishing industry this 
palm could provide if proper cultural methods were in 
existence and cai*e and thought given to its cultivation. 

We plead with our farmers to take this matter serious¬ 
ly, to make use of the services of the Agricultural Insti’uct- 
ors of the Department of Science and Agriculture. 
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MEETING OF THE BOARD OF AGRICULTURE. 


A Meeting of the Boai’d of Agriculture Avas lielil in 
the Committee Rooms, at the Public Buildings, on Friday, 
24th day of September, 1926 at 2.30 p.m. The following 
Avere present:—^W. Francis Esq., F.I.C., (Acting Dmector 
of Science and Agriculture), Chairman; Dr. C. L. Whittles, 
B.A., (Superintendent, B. G. Sugar Planters Experi¬ 
ment Stations); E. M. Walcott, Esq., F.R.; Thomas Earle 
Esq., G. E. Anderson Esq., (President, Royal Agricultural 
and Commercial Society); CapfeiinE. Beckett; F.L.S,, H. 
A. Britton Esq., (President, B. G. Fanners’ Conference); 
Dr. P. WiUs, C. R. Willimns Esq., G._ L. B. Gall Esq., 
(Director of Co-operative Societies), Avith E. M. Peterkin 
Esq., Secretary. The Acting Government Veterinary 
Stirgeon, Dr. S. N. Bruce, Avas also present. 

Excuses were tendered on behalf of the Hon. R. FI. 
Brassington, S. H. Bayley, Esq., the Hon. G; D. Bayley, 
the Hon. J. J. DaSilva and tlie Government Economic 
Biologist. 

The minutes of the previous meeting held on the 26 th 
of May, 1926, haA'ing been circulated to the members of 
the Board and having received their approval,were on the 
motion of the Chairman seconded bj^ Dr. "Whittles feiken 
as read and confirmed. 

The minutes of the meeting, held on Thursday, 29th 
July, 1926, for the purpose of inspecting the Gardens Avere 
read and confirmed. 

The Chairman reported :— 

The appointment of Mr. G. L. B. Gall, Director of 
Co-operative Societies as a member of the Board. 

The affiliation of the Victoria-Belfield Agricultural 
Society. 

The affiliation of the Plaisance-Sparendaam Agricul¬ 
tural Association. 

The affiliation of the British Guiana Farmers’ Confer¬ 
ence. 

,,, The disposal of the Shorthorn bull. “Francis,” at 
auction for $60.00. • 
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The death of the Holstein bull “ Texas Wonder.” 

Mr. Mhilcott proposed seconded by Mr. G. E. Ander¬ 
son that Dr. A. M. Fulton, Veterinary Surgeon, be 
appointed a co-optative member of the Live Stock and 
Veterinary Committees. Tlais was carried imanimously. 

An application for two months’ leave of absence from 
Mr. H. L. HumphiTs was granted. 

The Chairman laid on the table :— 

The Journal of the Board of Agriculture, Volume 
XIX. No. 3. 

A I’eport on “ Kosters Curse,” Clidemia hirta, Don., 
by the Assistant Botanist and Mycologist. 

The Chairman exhibited specimens of Antidesma in 
flower and fruit, and informed the Board that the author¬ 
ities at Kew had identified the specimen sent them as 
Ghesaembilla and not Venosum, and read a note by Mr. 
Altson pointing out that its history published as Venosum 
was incorrect, and giving data as to its introduction, etc. 

Mr. Anderson said that the history of the plant was 
not important. It was useless to send warnings to estates 
to take steps to get rid of this pest in their cultivations, 
as long as the Cemetery and the Botanic Gardens remained 
as sources of infection. Mr. Britton thought they should 
make some definite recommendation to the Government 
to have the pest eradicated. 

Dr. Whittles reported that he had found some grow¬ 
ing in his compound at Vlissengen Road, which was 
heavily impregnated with salt; and was of the opinion 
that it could grow anywhere. 

The Chairman said he had submitted a rei>ort to the 
Government on the subject, suggesting die clearing of the 
Gardens and the DTIrban Park of the pest. 

Mr.Brittonmoved:— 

‘‘ That the Board view widi great alarm the rapid 
“ spread of Antidesma and strongly recommend to the 
“ Government the pressing necessity for immediate steps. 
“ to be taken for its eradication; and further urge that 
“ legislation be introduced to meet the situation.” 
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i)r. Whittles seconded and the hnotion was carried. 

The question as to Avhether legislation be enforced to 
prohibit the cultivation of Indian Corn in near proximity 
to Sugar Cane was discussed. 

Dr. Whittles said that there were some canes at 
Sophia that in his opinion were suffering from Mosaic, he 
differed in opinion from the technical officers of the 
Department of Science and Agriculture, as to the presence 
of Mosaic in the Colony ; and he considered it imporfaint 
to reduce the chances of infection to a minimum. The 
precautionary measure would prove of great value. 

Mr. Anderson said tliat if the disease was present at 
Sophia it should be notified officially ; the Secretary was 
instructed to notify the Government Mycologist and to 
ask him to repoz’t on same. After some discussion, it was 
decided to leave the imitter over to be dealt with by the 
new Director of Science and Agriculture, who is an 
eminent plant pathologist. 

Questions and motion by Mr, H. A. Britton, Presi¬ 
dent, British Guiana Farmers’ Conference. 

Questions 

1. Whether or not the Department of Science and' 
Agriculture will consider the advisability of undertaking 
at once a survey and analysis of the soil of the coastal 
belts of the Colony, with a view to advising the small 
farmers, regarding the kind of crops that can be profitably 
cultivated on the soils in their respective districts. ? 

Mr. Walcott said he knew that the Agricultural 
Instructors sent samples of soil to be examined. They 
should inform the Associations that farmers coidd have 
samples of soil examined, by applying to the District 
Agricultural Instructors. 

2. Will the Director, save and except there be valid 
grounds and good reasons to the contrary, appoint and 
have among the several Committees of the Board, a purely 
Agricultural Committee. 

The Chairman said he thought thei-e should be a 
purdy Agricultural Committee. 



Mr. Walcott pointed out that a committee to deal 
’(vith pureb^ agricultural matters should Ije a Committee 
comprised of agriculturists. 

d. Are there in existence any rules governing fann¬ 
ing competitions among members of Associations affiliated 
to this Board ; if none exist, will the Director underkke 
to draft such rules for approval ? 

The Chairman said there were no rules, but each As¬ 
sociation framed its owm. 

The Secretary stated that the only people who could 
compete were members of the District Affiliated Associa¬ 
tions. 

Dr. Whittles suggested the adoption of the rules of 
Tanners’ Competitions of the Royal Agricultmu,! Society 
of England. This was approved of. 

Motion :— 

“ That this Board recommend to Government the 
“ advisability of their nominating Mr. D.D. Haynes for 
“another term, and thus enable him to complete the full 
“ three-year Diploma Course at the Imperial College of 
“ Ti’opical Agriculture ; and fui'ther that this Board re- 
“ commend to the Combined Court the granting of $500 
“ to Mr. Haynes. ” 

Mr. Anderson, in seconding the motion, said he felt 
that having spent money on Mr. Haynes and his having 
reJiched the stage mentioned, it would be a waste of money 
not to permit him to complete the course. 

Mr. Walcott said he would hke to know what was the 
result of the last examination. The Board and the 
Government should know what progress Mr. Haynes w^s 
makmg. 

The Chairman said that this matter of Mr. Haynes 
was being considered by the Government. 

Mr. Walcott suggested that they might make the recom¬ 
mendation subject to Mr. Haynes having passed his last 
examination. Tlxis was carried. 

T'he Chairman then adjourned the meeting to a date 
in January to be fixed later’. 



THE CULTIVATION OF TOBACCO. 


By T. A. Archer, 
District Agxicultural Instructor. 


Tobacco plants giw from seeds which are very 
much smaller in size than mustard seeds. 

The seeds are often sown on nursery beds, when 
the cultivation is to be somewhat extensive, and in well- 
prepared boxes, if only a small plot is to be attempted. 
They take from five to seven days to germinate under 
good conditions, but many more days when conditions arc 
unsuitable. 

The plantlets are to be carried to the field when they 
are seven and eight weeks old, by which time they will be 
about three or four inches in height. After the ninth 
week the remaining plants will be too old and will not do 
well if planted. 

While the tobacco plants, when once they are well 
established on good soil and under favourable atmos¬ 
pheric conditions, are fairly hardy, they are not so 
m their earlier stages. At this period the young, 
tender plants need the most careful attention. Even then, 
from ten to thirty per cent, of the number planted out 
often die, or are destroyed by worms or crickets. To 
meet tliis contingency, 50 per cent, more plants should 
always be estimated for than would be actually needed 
to_ plant a given area. Failure to provide for this eventu¬ 
ality would be disastrous. 

The nursery beds are to be kept scrupulously free 
of weeds or grass, and must be constantly watched and 
examined for the enemies of the plants. No known plant 
has more enemies than the tobacco plant, especially at 
the earlieiv stages. These enemies do not come as spies, 
but in battalions. They must be pursued, captured and 
destroy^ >iuiumarily. Every reinforcement of them 
shoola be similarly dealt with. 



With proper care, a crop can be reaped in the space of 
three months after the planting lias been done. The second 
and third crops, or ratoons from the stools, will, with care¬ 
ful attention and proper cultivation, aided by a liberal 
supply of good farm-yard manure, be ready in 6 and 12 
weeks respectively after the reaping of the first crop. 
After this, a general stumping and replanting will be 
advisable. The plants, as a rule, respond adnairably well 
to rnanurial influences, and the grower should be very 
liberal to them in this respect. To set the seeds, abed, 
six inches higher than the general level of the land, ran- 
ning north and south, should be made. It should be 
three feet Avide. Its length to depend upon the amount 
of seedlings required, or the area to be put under cultiva¬ 
tion. Select good seeds for sowing always before hand, 
and at same time decide the areji to be planted. The land 
for this purpose should be very well ploughed and pulver¬ 
ized, removing all pelfljles and hard lumps of earth. Now' 
spreiid a good lajrer of dry twigs over the bed and permit 
it to remain fora w'eek or ten da,ys, and then bum off. 
This operation is for the purpose of ridding the prepared 
surface of any rank weed that will by this time be growflng 
up. Now put on a good layer of w'ell-cured farm-yard 
manure and mix well to a depth of three or four inches. 
Then mix one or two spoonfuls of selected seeds, -according 
to the length of the bed to be sown, Avith slaked lime, 
or cornmeal ill the proportion of one to six, and sprinkle 
evenly over the prepared surface, press doAvn lightly Avitli 
a flat smooth piece of board, Avater lightly and the sOAving 
is done. . 

Noav erect a suitable lean-to over the bed Avith the 
higher side looking east, and cover with coconut leaves. 
Water daily Avith a watering can, the holes on tiie nozzle 
of which must be -very small, so as not to up-root the 
platit. Continue tins operation, except Avhen it rains, 
until the plants are removed tp the field. The covering 
over the bed should be removed for a leAv hours everj^ day, 
a week or two before the time for planting*' in order to 
harden the plants by exposing them to the sun. 
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How THE Plasting IS Doifis. 

As the tobacco plants hike the nature of garden 
plants, it is always adidsable to make beds for them 
for the reason that they must be watered, when 
there is no rain, at least twice dailj^'. The bed,s enable the 
watei’mg to be done without trampling on the soil round 
and about the plants for the drains between them would 
be used as so manj' path-ways in which to walk Aidiile the 
ATatering is carried on. The beds, after a good, deep 
ploughing has been done, should be made four feet wide 
and at least 6 inches high, ivith a two-foot Avide drain 
IjetAveen every tAro of them. Anj'^ length of bed would do. 
Now make holes 12 inches in diameter, 3 feet apart on 
lx)th sides of each bed six inches from the edges. Fill 
these holes, AAdiich should not be less than 5 inches deep, 
with Aveli-cured farm-yard manure. Mix AArell together 
the earth with the manure and fonn hillocks in the centre 
of the mixture. Noav make holes in the middle of these 
tiny hills Avith a piece of stick or the fore-finger and put in 
only the roots of the plants. Ram them A^ery gently all 
round. Water them at once, and the planting is done. 

It is better to plant in the evening time or during a 
cool, wet day. To insure success every plant put doAvn 
should be sheltered for a feiv days. Keep the plants clean, 
md mould them in the shape of a Avhorl, Avhen moulding 
is needed. 

How TO Rbmoa^e the Plants. 

The nursery beds must be Avell Avatsred about ten mill- 
utesor so before the planting commences, so as to soften the 
^rth, thus permitting theremoA^al of the plantsvvith as little 
hold of injury to their tiny roots as possible. Noaa^ take hold 
of the plants one by one, AAUtb the thumb and index finger 
of one band and pull gendyby slight, jerking motions until 
the number of plants required are removed. Ho not liandle 
the tiny roots, but shake gently all the earth from them 
that you possibly can before planting them, 
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Soil,. 

A rich loam is best for the plants, Heavy clay is not 
good, nor are sandy and calcareous soils. A sandy loam 
rich in vegetable matter will also do. 

Drainage and Tillage. 

These must be very good in order to secure the well- 
being of the plants. A good water supply is indispensable, 

Harvesting. 

As all the leaves of the tobacco trees do not mature 
together, reaping will perforce go on for some time 
before the final cutting down of the trees takes place. 
The ripe leaves are gathered as they appear from 
time to time and taken to the drying-house. The ripe or 
matured leaves exhibit the followmg characteristic fea¬ 
tures :—they curl,.ai’e sticky to the touch ; have yellowish 
spots on the surface of the leaf-blades and when the tips 
of them are suddenly bent they break with a sharp crack- 
ing sound. 

Topping. 

This is the term used for nipping off the tobacco blos¬ 
soms as soon as they appear. The object of this opera¬ 
tion is to arrest the fruit-bearing energy, and divert it 
towsirds the foliage. 

Disbudding. 

After topping the plant, the dormant buds, at the 
axils of the leaves, which by the way, are alternate, sessile 
and hairy, will start to grow rapidly. These are to be 
removed constantly, or the energy arrested from the blos¬ 
soms will go into the yoimg shoots instead of the leaves for 
which it was intended and the crop would be spoiled to* a 
great extent. Care should be taken to leave a few robust 
trees untopped, so as to secure seeds for future plantmg. 

When all the upper leaves of the plants are ripe all 
tl\e plants are cut down with a sharp implement to within 
4 inches of the bases of the trees. The ratoon, if any, 
should not be damaged. Three or two, according to the 
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strength of the stools, of the nrost promising ones, slionhi 
he left on each stool. 

How THE DhYING IS DONE. 

The leaves are himg in pairs three or four inches 
apart when thej" I’each the drying house. 

When reaped in the field, both trees and leaves must 
be left to wither for some time before they are removed to 
the drying' house. They will become somewliat tough, 
and will not so easily brealc vsdien handled in tainsit. The 
tree should be suspended singly. The leaves should bare¬ 
ly touch one another. The dLshmce apart in this case 
depends on tlie size of the lesives on the trees. In 30 or 
35 days the mid-ribs of the leaves will be quite dry. The 
leaves must now be put through the feruKjnting process, 
which is the most imporbint of all, since, if it be not 
properly done, the whole crop 'vvill be good for nothing 

How TO Feement the Leaves. 

Strip the leaves off the stems and separate the fillers 
from the wrappers. Open them evenly and place them one 
on the other on different piles, on a suitable platform, with 
their tails all in the same direction. Cover the piles with 
dry banana leaves tliickly. Then cover these with clean 
sacks, and put on heavy weights over them. After 24 hours 
the heaps must be broken up properly to allow the leaves 
that were in the middle to get to the top and those that were 
on the top to get to the bottom and those from the bot¬ 
tom to get to the middle. Kepeat this operation for three 
successive days and after, at intervals of two or three days 
for 30 days, when all the heat will have passed oft’ and 
the necessary chemical clianges tixken place. 

Select a cool moist day for this work. 

WoEBIING. 

In the drying house great care must be taken witli the 
leaves. The voracious sphinx moth catei-pillars often 
play havoc witli the leaves. By keeping tlie floor of the 
house dean always, the droppings from them would Ihx 
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easily seen, and their exact position discovered. Thejt 
must be hand-picked and destroyed. They must be looked 
for at least twice a day. 

The Deying House. 

This should be well constructed with doors and win¬ 
dows. The frames for the leaves and trees should run 
across the huildmg in tiers one above the other, with a 
clear space of four feet between any two tiers in order 
to facilitate attention to the leaves. Accordingly the 
building must be of fair altitude, and good dimensions, 
which are factors productive of good ventilation. With 
bad ventilation the mid-ribs of the leaves will sponge 
and finallj^ the leaves. Mildew, too, grows rapidly in 
badly ventilated places especially in wet weather, so that 
all this should be borne in mind when constructing a dry¬ 
ing house for tobacco. 

Finally, after the fermentmg process is over, the 
piles of tobaaco must now be broken up and made into 
hands. 

This is the term used for tjnng together, with an 
unsound leaf, the heads of from 12 to 30 leaves. The 
hands are then well packed into air-tight chests or harries, 
using much force in the operation in order to exclude all 
the air possible. Cover the vessels hermetically and 
the product is ready for the market, or it can be kept 
indefinitely. 
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EXPORTS OF AGRIOULTURA.L AlffD FOREST 
PRODUCTS. 


Below will be found a list of the i gricultural and 
Forest Products of the Colony exported during the first 
nine months of 1926, 

The corresponding figures for the same period dur- 
ing previous years, and the average for the same period for 
eight years previous to that are added for convenience of 
comparison. 

Prodwet. Average 191&-23. 1924- 1925. 1926, 


Batata, owts. 
Cattle-food (Molasouit) | 
tons j 

Cacao, cwts. 

Cattle, head 
Charcoal, bags 
Citrate of Lime, cwts. 
Coconuts, thousands 
Coconut Oil, gals. ... 
Copra, cwts. 

Coffee, cwts. 

Essential Oil of 
Limes, gals. ... 
Firewood, Watlaba, 7 
etc., tons 1 
Gums, lbs. 

Hides, No. 

Kola-nuts, cwts. 

Lime Juice, gals. ... 
Lumber, ft. 

Molasses, gallons ... 
Pigs, No. 

Railway sleepers, No- 
Rice, tons 
Ricemeal, tons 
Rubber, cwts. 

Rum, gallons 
Sheep, head 
Shingles, thousands 
Sugar, tons 
Thpbfer, cfb, ft. ... 


4,432 

6,174 

1,006 

644 

84 

None 

844 

262 

36,940 

31,502 

214 

None 

1,795 

1,257 

14,919 

17,405 

1,578 

13,511 

4,081 

4,579 

266 

90 

5,796 

6,132 

2,224 

708 

4,746 

7,174 

7 

None 

6,754 

3,861 

168,021 

93,608 

44,972 

302,046 

243 

270 

10,042 

11,802 

6,730 

2,557 

67 

None 

73 

8 

1,870,084 

641,149 

32 

35 

1,652 

932 

57,074 

61,520 

77,986 

135,095 


4,872 

4,794 

861 

540 

None 

None 

429 

11 

22,663 

24,946 

None 

None 

963 

662 

20,816 

16,431 

10,552 

32,627 

5,231 

6,700 

90 

228 

4,607 

5,760 

477 

1,282 

7,620 

7,089 

None 

Nona 

5,474 

2,611 

111,256 

189,827 

627,272 

954,864 

688 

411 

30,591 

10,748 

4,880 

1,770 

None 

None 

24 

218 

900,693 

603,729 

10 

None 

1,202 

1,049 

69,500 

67,196 

146,976 

226781 
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Meteorological Data—July—September 1926 


Becordifig 
Stations & 
’Montlis. 

Eain- 

fall. 

NUMBBB OP DAYS OP BAIN 

Evapo¬ 

ration. 

Air Temperature and 
Humidity, 

l-s 

? 

P 

3-g 

p 

1 J „ 

at 

' & 

i 

Inches 

Air Temp. 


A 

o 

‘O o 

• o 

jz 2 

sz 

2 2 

f-i d 

s| 

^8 

§ 

1 

1 

1 

1 

•s 

S 

0 

d 

V 

? d 

Is 

M 

Botanic 

Gardens* 

July 

August ... 
Sefiteiiiber 

11-60 

9.82 

2-77 

6 

8 

4 

6 

5 

8 

4 

3 

1 

5 

4 

... 

21 

20 

13 

4‘44 

5*22 

5-37 

86*1 

82*2 

81*6 

75-5 

75- 7 

76- 7 

80*8 

78*9 

79*1 

79 6 
79*8 
79*9 

Totals 

Means. 

24-19 

18 

19 

8 

9 


54 

15*03 

83*3 

75-9 

74‘3 

74*9 

76*2 

79*6 

81- 5 

82- 4 
88-5 

79.8. 

86-8 

75-8 

74-8 

Berbice 

Gardens. 

July 

August ... 
September 

7*43 

4 

5 

:,.3 

11 

7 

f> 

8 

1 

1 

i 

21 

15 

8 


88*7 

89*9 

90*8 

Totals 

Means. 

14-63 

12 

21 

9 

2 


44 

• » t 

89*8 

75-1 

82*5 

79-1 

Gnder- 

neeming* 

July,' ... 
August ... 
September 

10-23 

7-00 

2-37 

2 

6 

3 

2 

"i 

6 

5 

1 


16 

10 

5 

. 

« • • 

88-0 

89- 0 

90- 0 

73- 0 

74- 0 
73*0 

80-5 

8T5 

81*5, 

..... 

Totals 

Means. 

19-60 

2 

14 

3 

12 

... 

31 


89*0 

73-3 

81-2 

1 , 

... 

iora- ' 

' wtianiia. 
N.W.D. 
July ... 
August ... 
Septembei 

16-29 
8.28 
• 6-79 

3 

2 

10 

13 

12 

1 

7 

3 

1 

1 

1 

3 

i 

24 

23 

19 



• »« 



Totals.... 

^ 31-36 

^ 8 

35 

17 

3 

3 

66 

. , » » » 

.... 


! 
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ATTENDANCES AT THE DISTRICT GARDENS 


Year. 

na 

w 

p 

WJ 

a 

O 

U 

•W 

no" 

B 

to 

no 

fl w 

^ B 

d 

M 

■p 

O' 

07 

CA 

W 

w 

•*Ti 

'"l'~ .. ■' 

CO 

G 

m 

OQ 

§ 

•M 

m 

i 

«3 

, « 

07 

OS 

<U 

O 

« • 

0 

V 

< 


o 

1X3 

*1; 

P3 

a (p 

Oj 

no 

P 

CO 

S 

Q 

SS 

O 

X 

CC! 


1912 ... 

5,514 

4,395 

3,302 

2,100 

2,544 

2,156 

1,718 

21,729 

1913 ... 

5,156 

4,535 

2.519 

3,399 

2,568 

1,836 

1.319 

21,332 

1914 ... 

4.243 

3,869 

2,443 

3,025 

1,791 

1,653 

1,533 

18,577 

1915 ... 

1,123 

1,006 

769 

59 

503 

339 

401 

4,209 

1916 ... 

4,705 

1,161 

1,510 

225 

623 

2,251 

1,297 

12,026 

1917 ... 

4,991 

2,820 

1,366 

3,297 

1,186 

2,564 

1,663 

17,086 

1918 ... 

4,834 

3,081 

1,653 

2,671 

2,162 

2,790 

2,067 

19,258 

1919 ... 

4,769 

2,425 

1,582 

2.798 

1,851 

2,480 

1,556 

17,461 

1920 ... 

6,285 

1 

2,312 

1,665 

2,525 

2,532 

! 

3,228 

2,148 

20.695 

1921 

5,671 1 

1 

1.968 

1,642 

2,629 

1,949 

2.539 

1,610 

18,008 

1922 ... 

3,557 

1,841 

! 

1,105 

1,593 

1,525 

1,522 

1,397 

12,950 

1923 ... 

4,038 

2,780 

1.595 

1,934 

1,953 

2,137 

1,951 

16,388 

1924 ... 

4,123 

2,827 

1,103 

1,789 

1,678 

2,146 

1,664 

15,330 

1925 

3,317 

2,755 

1,580 

1,819 

470 

1.66? 

1,597 

13,201 

1926 1 




w' 


j 



1st quartar i 

545 

935 

410 

494 

1 

175 

614 


2nd ()(«!trter 

363 

561 

321 

432 


225 

379 


3rd qoarter 

npfnf 

538| 

65 

448 

: 

401 

300 
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